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Mpepgucnosune

1 NOArOTOBJIEH ®efepanbHbIM rocyapCTBEHHbIM YHUTAPHLIM NpeanpusaTuem «Bcepoccuiickuii Ha-
YUYHO-MCCNef0BaTeIbCKNl MHCTUTYT aBUaLNOHHbBIX MaTeprasoB» COBMECTHO C ABTOHOMHOI HEKOMMEPYECKO
opraHusauueii «LleHTp HopMupoBaHua, cTaHdapTu3auny 1 knaccudgurkaumm KoMno3nTos» npu yyactum O6b-
efiMHeHuna topuanyecknx nuy, «Co3 NnponssoanTeseil KOMNO3UTOB» Ha OCHOBE COGCTBEHHOro nepesoja Ha
pycckuii A3bIK aHIN0A3bIYHON BEpPCUMMN yKa3aHHOro B NyHKTe 4 cTaHgapTa

2 BHECEH TexHun4yeckum KommuteToM Mo ctaHgaptmsauun TK 497 «KoMNo3uTbl, KOHCTPYKUUU U U3ae-
NNS U3 HUX»

3 YTBEPX/JEH VI BBEAEH B IENCTBUE Mpvika3om PefepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
ryn1MpoBaHuio u Metponorun ot 5 aekabps 2017 r. No 1878-cT

4 HacToswuii cTtaHgapT sABAseTcd MOAUMUUMPOBAHHBIM MO OTHOWeEHWO K cTaHgapty ACTM
E334-01(2013) «CraHpjapTHas npakTMka O06lWuWX MeToA0B WHApakpacHoro MukpoaHanusa» (ASTM
E334-01(2013) «Standard practice for general techniques ofinfrared microanalysis», MOD) nyTem BK/OUYEHUSA
[ONONHNUTENBHBIX NOIOXEHWA, )pas. CNOB, CCbINOK, Nokasatenen, nx 3HayeHnii M/Mnn BHECEHNA N3MEHEHWI
MO OTHOLLUEHMIO K TEKCTY NpuMeHsiemoro ctaHgapta ACTM, KoTopble Bblfe/ieHbl KypCUBOM.

O6DBACHEHUS MPUYUH BHECEHUS TEXHNYECKMX OTK/TOHEHUI, @ Takke OpUrMHasIbHbIA TEKCT MOANMULNPO-
BaHHbIX CTPYKTYPHbIX 3/1emMeHTOoB cTaHgapTa ACTM npuBefeHbl B AOMNOMHUTENLHOM npuioxerdun JA.

Pa3spgenbl (nogpasgensl, NyHKTbI), HE BK/TOYEHHbIE B OCHOBHYI0 YacTb HaCTOSILLLEro cTaHaapTa, npuseje-
Hbl B [JOMOJTHUTE/ILHOM MpuioxeHnn Ab.

ConocTaBneHne CTPYKTYpbl HacTOALWEero craHgapTa cO CTPYKTypol ykasaHHoro crtaHgapta ACTM
E334-01(2013) npvBeeHOo B AOMOMHUTENbLHOM NpuUaoxeHun 4B.

B HacTosem cTaHgapTe UCKNIOYEHbI CCbI/IKU Ha cTaHdapTel ACTM E168. ACTM E573, ACTM E1642 n
ACTM E2106, Tak Kak OHU HOCSIT CPaBOYHbIA XapakTep.

HavmeHoBaHWe HacTosLero ctaHgapTa U3MeHeHo OTHOCUTE/IbHO HanMeHOBaHUA yKa3aHHOro ctaHgap-
Ta ACTM gna npusefeHus B cootBeTcTBue ¢ NOCT P 1.5—2012 (nyHKT 3.5).

CBefleHNsi 0 COOTBETCTBUM CCbIJIOYHbIX HaLMOHANbHBIX U MEXToCyapCTBEHHbIX CTaHAApTOB cTaHAap-
TaMm ACTM, 1CNoNb30BaHHbIM B Ka4eCTBE CCbI/IOYHbIX B NpuMeHeHHOM cTaHgapte ACTM. npusBefgeHbl B f,0-
NOJIHUTENIbLHOM NpUAoXeHun Ar

5 BBEJEH BIEPBbIE

MpaBuna npuMeHeHNss HaCTOALWEro cTaHgapTa yCcTaHoB/EeHbl B cTaTbe 26 ®efopanbiioro 3akoHa
oT 29 moHA 2015 r. N° 162-®3 «O cTaHgapTwu3auum B Poccuiickoii ®epepauum». VHpopmauma o6
N3MEHeHNAX K HacTosALeMy cTaHgap Ty ny6nkyeTcs B eXXerofgHom (Mo COCTOSHMIO Ha 1aHBapsa TekyLero
roga) nHopmMaLnoHHOM ykasaTene «HaumoHasbHble CTaHAapThi», a ohuunanbHblii TEKCT M3MEHEHUN
1 MOnNpaBoOK — B €XeMeCA4YHOM WMHGOpMaLMOHHOM YyKasaTene «HaumoHanbHble cTaHAapTbi». B cnyyae
nepecmoTpa (3amMeHbl) UM OTMeHbl HaCTOALEero cTaHjapTa cooTBeTCTBYLee yBegoMneHne bygeT
ony6anKoBaHO B GavMXKalilleM BbIMYCKE eXeMeCHAYHOro MHAOPMaLMOHHOIo ykasaTensa «HaunoHanbHble
cTaHgapTbl». CooTBeTCTByWLWAaa UHDoOpMauus, yBeLOMeHWe U TeKCThbl pasMellalnTCca Takke B
MHOPMaLMOHHOI cucTeme 06LLero Nob3oBaHNa — Ha oduumanbHOM caiTe PeflepaslbHOro areHTcTBea
M0 TEexXHWYECKOMY peryniMpoBaHuio 1 meTponorun B ceTun IHTepHeT (wmv.gost.rv)

© CraHgapTuHdgopm. 2017

HacTosAwwit ctaHaapT He MOXeT GbITb MOTHOCTBIO UIM YAaCTUYHO BOCMPOWU3BEAEH, TMPAXNPOBAH U pac-
NPOCTPaHEH B KAUeCTBe OULMANLHOMO N3aaHus 6e3 paspelleHust defepasibHOro areHTCTea no TeXHUUYecko-
MY PerynMpoBaHuio 1 MeTposiorum
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HALUWOHANBbHBIN CTAHOLAPT POCCUMNCKOW SGEALEPALUMN

KOMMO3NTbl NMOAVMMEPHbBIE

WHpakpacHan cnekTpockonus.
O6wme NpUHLUNbI

Polymer composites. Infrared spectroscopy. General principles

fata eBefeHns — 2018—06—01

1 O6nactb NpUMMEHeHUs

HacToswwii ctTaHgapT ycTaHaBnvMBaeT obuwue TpeboBaHUS K aHa/m3y NoMMEpPHbIX KOMMNO3MTOB MeTo-
[OM MHdpakpacHoii cnektTpockonuu. Ocoboe BHUMaHWe yeneHo 0CoO6eHHOCT AM aHann3a MMKpooobpasL,oB.

HacToswwuii cTaHgapT MOXeT ObiTh Takxe MPUMEHEH K aHanu3y Apyrux MmaTepuanos, Takux Kak
YnCTble OpraHnyeckre 1 HeopraHuyeckue BellecTBa U UX CMeCcH, NOMMeEpPHble MaTepuasnbl (Kak peakTo-
naacTbl. Tak 1 TepMonnacTbl), a Takke KOMNOHEHT bl 4715 X MPOM3BOACTBA, BK/IKOUas CMOJbl, OTBepau-
menu, ycKopuTenu, nnacTugukaTopbl U npoyne.

Bonee nonHble cBefeHWs MO KOHKPETHbIM MeTogam aHanu3a npusegeHbl B TOCT P 57941 wun
FOCT P 57988.

2 HopmaTuBHbIE CCbIJIKMK

B HacToALleM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbINIKWA Ha criegylolme ctaHaapTbl:

FOCT 27176—86 [Mpubopbl cnekTpasbHble onTuyeckre. TepMUHbI U onpeaeneHns

FOCT P 57941—2017 Komno3uTbl nofumepHble. WHdpakpacHas cnekTpockonusi. KayecTBeHHbIi
aHanm3

FOCT P 57988—2017 Komno3uTbl NoMMeEpHbie. TepMorpaBMMOTPUYECKNIA aHann3, COBMELLEHHbIN ¢
aHa/IM30M MeTofoM MHppakpacHoli cnektpockonuu (TFA/MK)

NMpumeyaHne — Mpu NoMb30BAHUM HACTOALMM CTaHAAPTOM Lenecoo6pasHo NpoBepuTh felicTBUEe CCbiNoY-
HbIX CTAHAAPTOB B MH(DOPMALMOHHOI CUCTeMe 06LLEro Nob30BaHNs — Ha 0(nLUMAIbHOM caiiTe defepasnbHOro areHT-
CTBa N0 TEXHUYECKOMY PErysiMpoBaHuU0 ¥ MEeTPOJIOTUM B CeTU VIHTEPHET UMIN MO eXeroAHoMy UHOPMaLMOHHOMY yKasa-
Teo «HauuoHanbHble CTaHAAPTbI», KOTOPbIA OMy6IMKOBAH MO COCTOSIHWIO HA 1 iHBaps TEKyLLero roga, 1 no Bbinyckam
€XEeMeCsiUHOro MHOPMALMOHHOTO YkasaTens «HauuoHaibHble CTaHAapTb» 3a TeKyLuii rog. ECN 3aMeHeH CCbITOYHbIN
CTaHAapT, Ha KOTOpbIii AaHa HejaTupoBaHHas CCbiKA, TO PEKOMEHAYETCSl UCMO/b30BaTh AE/CTBYIOLLYI0 BEPCUI0 3TOrO
cTaHAapTa C y4eTOM BCEX BHECEHHbIX B fAaHHYI0 BEpCUI0 M3MEHeHU. ECNn 3aMeHeH CCbINIoYHbIA CTaH4apT, Ha KOTopbIit
[aHa JaTMpOBaHHas CCbl/iKa, TO PEKOMEHAYETCS MCMO/b30BaTh BEPCUI0 3TOO CTAHAAPTA C YKA3aHHbIM BbllUE OA0M yT-
BEPXAEHUA (MPUHATWS). Ecnn nocne yTBEPXAEHWSI HACTOSILLEro CTaH4ApTa B CCbIZIOYHbIA CTAHAAPT, Ha KOTOpLIK AaHa
[aTUpoBaHHas CCblIKa, BHECEHO U3MEHEHME, 3aTparuBaioLLee nosioKeHNe, Ha KOTOPOe faHa CChl/ika, TO 3TO NOSI0XEeHNe
pekomMeHAyeTCsi NPUMEHATL 6e3 yyeTa aHHOTO U3MEHEHNs. ECM CCbINIOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NoJo-
XEHMEe. B KOTOPOM JjaHa CCblika Ha HEero, PEKOMEHAYETCS MPUMEHSAThL B 4aCTW, HEe 3aTparvBaloLLeil 3Ty CCbIIKy.

3 TepMWUHbI M onpeaeneHus

B HacTosiem cTaHAapTe NpMMeHeHbl TepMuHbl No TOCT 27176. a Takke cneayoLwmnii TEPMUH € COOT-
BETCTBYHOLUM onpejenieHnem:

31 cBeToBOl KoHpeHcop (beam condenser): CneunanusMpoBaHHOE NPUCMNOCO6/IEHNE, NpefHasHa-
YeHHoe /19 aHann3a MMKPoobpasLoB AnamMeTpom 2.0 MM WU MEHbLLE.

M3paHue oduynansHoe
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4 OCob6eHHOCTM aHannsa MUKPoobpasLuoB

4.1 O6wWwme nonoxeHus

MeToAbl CNeKTPOCKONWM, UCMNofiblyemble AN U3yYeHUs MUKPoOo6pasLoB, Kak NpaBuio, ABASKOTCA MO-
AnbukaumMsaMn aHanornyHbix MakpomeTofoB. Oco6oli Npo6ieMoii MUKpoaHanusa SBMASeTCs CU/IbHOe BO3-
felicTBne 3arpsasHuTeneil. Hanpumep, He3HaunMTebHbIE NPUMECU B pacTBOPUTENe MOTYT CTaTb OCHOBHbLIMU
KOMMOHeHTaMW ocafKa, OCTaloLLerocs nocse ucnapeHns pactsoputens. BelwecTsa, usBnekaemble U3 mate-
pvanoB AN TOHKOCNOWHOW XxpomaTtorpadmm, us 6ymaru, UCnosib3yemoi B 6yMaxHoi xpomarorpaduu, n apy-
rMx TBepAbIX afCcopbeHToB, MOTyT CoAepxartb npumecu, Tpebytoume 0CO6eHHO BHUMATE/TbHOTO OTHOLLEHWS.
K 3HaunTenbHOMy 3arpA3HeHno MOXEeT NPMBOAUTL Takke HEMOABWXHAA ha3a N8 ra3oBoil xpomartorpadum.
Mpn MHTepnpeTauun pesynbTaToB MUKpPOaHaIN3a HEOOXO0AMMO YUUTbIBATb 3TN (haKTOPbl, a Takke Apyrue uc-
TOYHUKW 3arpsisHeHNs. BeposTHOCTb NOMyYeHNs OLNGOYHBIX Pe3ybTaToB MOXHO MUHUMU3NPOBATb, UCMO/b-
3ya YMCTble peakTuBbl, CO6/1I04asa OCTOPOXHOCTL NpU o6paLleHnn ¢ obpasuamu, a Takke peryasapHo UCMnosb-
3ysl KOHTPOJIbHbIE MPOGLI NPU pasfeneHun 1 nocneayoLein perncTpayum cnekTpos.

4.2 Vicnonb3oBaHuWe KOMNbIOTEPHOW 06paboTku

B KOMMbIOTEPU3MPOBAHHBIX [AWCMNEPCUMOHHbIX CMEKTPOMEeTpax WM WHpaKpacHbIX CrnekTpomeTpax
c npeo6pasoBaHnem ®ypbe ANA MOBbIWLEHNA HAGMOLAEMOr0 OTHOLIEHWS CUrHan-WyMm cnabblXx Nonoc u
MOBbILIEHNS YYBCTBUTE/ILHOCTM UCMOJ/Ib3YIOT KOMMbIOTEPHbIE MpOLeAypbl MHOFOKPATHOrO CKaHWpOBaHUS,
yCpeAHEHNA cUrHana, BblYATAHUS CMEKTPOB M PACTSXKM NO opAuHaTe. BbluMTaHue CMeKTPOB WUCMONb3yT
Takxke ANA yCTpaHeHUst MHTepdepeHLMOHHbIX NOM0C 13 cnekTpa o6pasua, YTo No3BOMSET NOHU3UTL Npeaen
06HapyXeHus.

4.3 Vcnonb3oBaHue akpaHupyLwmx gunadparm

OTBepcTue gepxateneii 06pasLoB, MPUMEHSAEMbIX MPU MUKPOCMEKTPOCKonumu (6e3 Ncnosib30BaHns WH-
opakpacHOro MmKpockona), o6bI4HO MEHbLUe LWMPUHBLI Nlyda obpasya. M3-3a Takmx Heb6obLIMX pasMepoB
Anadparm Heo6XxoAMMO NPUHUMATL Mepbl /19 NOJTYYEHUS CNEKTPOB HaWU/yULLEro Ka4ecTBa, a NPUMeHsIeMble
meToAbl GyAyT 3aBMCeTb OT TUMa MCNo/b3yeMoro cnekrtpometpa. O6bIYHO CyLIEeCTBEHHO YNyYlINTb pe3ysb-
TaTbl yAaeTcs npu MCNosib30BaHUM NPUCNOCO6NEHNS ANA YMEHbLUEHUA AnameTpa CBETOBOro nydyka {cm. 4.4).

Mpy ncnonb30BaHUM [ABYX/TYYEBOTO AUCNEPCUOHHOIO CMEKTPOMETPA, HE CHABXEHHOro KOMMbIOTEPOM,
Nly4 CpaBHEHUsI Takke Heob6XO0AUMMO OrpaHMYMBaTh 40 COOTBETCTBYHOLULElN AnadparMbl. STO MOXHO caenartb
C NOMOLLbIO HEMPO3PaYHOro ucTa 13 NJOTHOro MaTtepuana c OTBEPCTUEM MOAXOAALEro pasMepa, a Takke
cneuunanbHbIX LWITOPOK U ocnabuteneii. OcnabneHne nyya CpaBHEHNUS BANUSET Ha XapakTepPUCTUKN U3Mepu-
TenbHOro Npubopa, NO3TOMYy ANS NOJYYEHUS HALEXHbIX CNEKTPOB NMPU MEHEEe BbICOKUX YPOBHSIX U3Ny4eHus
Heob6XxofVMa COOTBETCTBYHOLAA perynnpoBka napamMmeTpoB npuéopa (T. . YBENMYEHUE LUMPUHbI LEen Win
NOBbILIEHWE YCUIEHNS). YyBCTBUTENIBHOCTb MOXHO NOBLICUTbL C MOMOLLLH PACTSXKKM MO OopAnHaTe, JOCTYNHOM
Ha 60/bLUVHCTBE CMEKTPOMETPOB.

Mpu ncnonb3oBaHMM 04HONYYEBOrO CNEKTpoOMeTpa DOHOBLIN CNEKTP HEOBXOAMMO PerncTpupoBaTb ve-
pes3 guadparmy B fepxarene obpasua, pasmMepbl KOTOPOI He NpeBbIWAT pa3MepoB obpasua. O6bIYHO 3TO
MOXHO cZienaTb, UCNosb3ys MycTol AepxaTenb obpasua.

Ha HekoTOpbIX cnekTpomMeTpax ¢ npeobpasoBaHnem dypbe ycTaHOBKa Avadparmbl B AepxaTesb o6pas-
Lia NpuBOAUT K HEGO/IbLLIOMY U3MEHEHWIO HABMO4AEMbIX YHACTOTHbLIX NMOJIOXEHUI NOMOC B pe3ysibTate N3MeHe-
HMSA onTuyeckoro nyTu. CnepoBaTtenibHO, NONOXeHNe guadparmbl 4O/MKHO GbITb OAMHAKOBLIM NPU NOMyYEeHUN
CnekTpoB o6pasua 1 CpaBHEHUS, 0COHGEHHO MPU UCNOMb30BAHUN KOMMbIOTEPHOTO BblYMTAHWS CNEKTPOB.

Mpy ncnonb3oBaHUM MHPAKPACHOrO MUKPOCKOMA CMEKTP CPABHEHUSA OObIYHO PETUCTPUPYIOT Yepes Ty
Xe guadpparmy, KoTopasi Mcnosib3oBasiacb A1 aHanu3a obpasua. Pasmepbl guadparmbl BbiGMpalT BU3y-
asibHO. Habngas aHanM3nMpyemyto 061acTb obpasua. PernctpupyroT 04HONYYEBO CNEKTP AaHHOo o6nactu
o6pasua, nocsne Yero perncTpupytoT OA4HOYYEBO CNEKTP cpaBHEHMSA. CNEKTP NPOMYCKaHWUsA UM NOTIOLWEHMUS
obpasua MosyyaloT, UCMonb3ys MporpaMMHOe obecrneveHue cnekTpomeTpa A1 pacyeTa OTHOLIEHUS ABYX
OHOJTYUYEBbLIX CMEKTPOB.

4.4 Vicnonb3oBaHUe CBETOBOMO KOHAEHcopa

BonblUKMX NOTepb 3HEPIMU BCNELCTBME OCNabneHus nydya MOXHO U3bexartb, UCMonb3ysi npucnocobie-
HWe A5 KOHLEHTPUPOBAHWS CBETOBOrO Myyka. JTO NPUCNOCO6IEHNE UCTIONb3YETCA ANS (DOKYCUPOBKM Myyka
U3/y4YeHUs Ha aHanu3upyemoii 061acTv pasmepom 2 MM UM MeHee, No3BoJAS UCCefoBaTb MUKPCOOPasLbl

2
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MeHbLUEero pasmepa. B 60/bLIMHCTBE ClyYaeB JOCTATOYHO CBETOBOMO KOHAEHCOPA, YMEHbLUIAKLLETO pasMepbl
CBETOBOrO MNyyka B 4 pasa.

Tenno, NPOM3BOAMMOE KOHLIEHTPUPOBAHHBIM My4YKOM, MOXET MOBPeAUTL HEKOTOpble 06pasLbl, 0COGEH-
HO MPU NCMOMb30BAHWUUN PSiAA AMCMEPCUOHHBIX NPMGOPOB. MpPU BO3HUKHOBEHWM 3TOW NPo6AeMbl 3awWwuTy 06-
pasua MOXHO 06ecneynTb, YCTAHOBUB TOHKYK MIACTAHKY M3 repMaHusi Mexay UCTOYHUKOM cBeTa U o6pas-
LloM. M6 oxnaxaas o6pasel, NOTOKOM BO3ayXa.

5 AHanu3 nosiIMMepHbIX KOMNO3NTOB

5.1 AHanun3 NoAMMepPHbIX KOMNO3MTOB NPOBOAUT CSA Tak Xe. Kak U aHann3 o6biX Apyrux TBepabiX
BELecTB, OfHAaKO MMeeT HEKOTOopble 0CO6eHHOCTW. MNMoNMMepHble KOMMO3UTbI, Kak npasuio, ABnAsoTCA
HennaBkKMMW W HepacTBOPUMbIMU BelleCTBaMM, 4YTO CWIbHO OrpaHuyvMBaeT BO3MOXHble MeTOoAbl
uccnegosanus. CTPyKTypa MOMUMMEPHBIX KOMMO3WTOB HEOAHOPOAHA, MO3TOMY pe3ynbTaThbl aHanusa
MOTYT CYLleCTBEHHO 3aBNWCETb OT BbIGPAHHOro MeToAa aHanm3a U NPobonoAroTOBKN. OCOBEHHO Mpu
aHannse MukpoobpasuoB. Hannyve B cocTase MOMMMEPHOro KOMMO3MTa apMUPYIOLEro HanoaHWTens
MOXeT noTpeboBaTb yBeNMYEHUS BPeMEeHW usMenbuyeHus obpasua. M3-3a MHTEHCMBHOMO NOroweHus
rpaduTa 1 nofobHbIX emy MaTepuanos B MK o6nacTu aHaim3 NONMMEPHbIX KOMMO3UTOB, COAEPXaLLnX
TakWe HanonHWTeNn Kak yrnepogHoe BOJSIOKHO WM TEeXHUYeckuin yrnepof, TpebyeT MOBbILLEHHOIO
BHMMaHuA K BbIbopy MeTofa aHannsa u npobonosroTOBKY.

MpumeuyaHne — MeTofbl, ONUCaHHbIE BAAHHOM pasjene, NpUMeHUMbI 4151 aHann3a Nto6biX TBepAbIX BELLECTB.

5.2 [ins perncrpauun kayecTBEHHbIX CMEKTPOB MUKPOOO6pasL0B TBEPAbIX BELLECTB HEOGXOAMMO BBO-
AWTb nonpaBky Ha ocnabneHue nyya o6pasua WM UCMoNb30BaTb CBETOBOW KOHAEHCOP: A/1S1 MOBbILEHUS
YYBCTBUTE/ILHOCTN MOXET NOTPe60oBaTbCA PacTsaXKa Mo OpAMHaTe, MHOTOKPaTHOE CKaHUpOBaHWe Uaun ycpea-
HeHue curHana.

NMpumeuyaHne — 15 aHanM3a MUKPOKONIMYECTB TBEPbIX BELLECTB CYLLECTBYIOT cneLnanbHbie npucnocobne-
HUSI. TaKMe Kak MUKPOAEPXKaTesin CyCrneH3ui, TabneTok u T. 4. HekoTopble U3 HUX npefHasHadYeHbl 4158 KOHKPETHbLIX Npu-
60pOB. a Aipyrue siBNATCA YHUBEPCanbHbIMU.

5.3 Hebonblloe KOAMYECTBO MESKO M3MENbYEHHOTO MOPOLUKa CMEeLINBAaT C CYCNEeHANPYOLWMM areH-
TOM. Hanpumep, Ba3eIMHOBLIM MAC/OM, U HAHOCAT Ha He6O/bLLY0 NNACTMHY AN1A obpa3ua pasmepamy 3x5*1
MM. MnacTuHy ycTaHaBnMBaloT B AepxaTesib MakCMmasibHO 6/1M3K0 K (DOKYCY CyxatoLeroca nyyka nusnyyeHus
UM B MOAY/b CBETOBOIO KOHAEHCcOopa.

5.4 TMpu aHanM3e MUKPOOOGPA3LOB MOXET MCNONb30BaTbCA METOA B3BECEN B rasioreHMaax LenoyHbIxX
meTannos (npeccoBaHusa TabneTtok). MpefnoyTUTeNbHO NCNOML30BATb FaIoOreHNs, WenoYyHoro MetTanna, Bbl-
[JepXaHHbIiA B CylmnbHOM wwkadpy npu Temnepatype oT 105 °C go 110 CC. AnA nosyyYeHWs CNeKkTpPoB cpas-
HEHUA UCNOJIb3YKOT CBEXENPUIroTOB/IEHHbIE KOHTPOJIbHbIE Ta6}'IETKVI, 4yTOOGbI KOHTPO/IMPOBaTb BO3MOXHOE 3a-
rpsisHeHve.

CepwiiHble npecc-opMbl 418 MUKPOTa61eTok 06bI4YHO NO3BONAIT NOAyYaTb AUCKK guameTpom 0,5 nnm
1.5 wmwm. Mpecc-dhopmy cTaHAAPTHOro pasmepa 13 MM MOXHO MCMO/b30BaThb A1 NOSYyYEeHUss MUKPOTabneTok,
npogenaB HebO/bLLIOE OTBEPCTUE B AUCKE, HANpUMep, U3 0I0BAHHOM ho/br, MaHWIbLCKOW Bymarn, npomo-
KaTenbHON nnu hunbTpoBanbHON Bymaru ToNwWwmHoi okono 0.1 mMm. OnoBsiHHasA onbra uam Gymara 066I4HO
CMYXWT B KayecTBe AepxaTens 1abneTkn n MOXeT pa3MellaTbCs 3a OTBEPCTMEM AepxaTens MukpotabneTku
WM Ha CBETOBOM KOHAeHcope. [lonyckaeTcs UCNob30BaHNe CBUHLLOBbLIX MUKPOAMNCKOB.

NMpumeuaHusn

1 OTBEpCTUA ASI MUKPOTA6IETOK MOTYT 6bITh BbIMOMIHEHbI C UCMO/Ib30BAHNEM AbIPOKO/IOB A/1s 6ymaru.

2 [ns npaBuibHOM paboTbl HEKOTOPbLIX ANCMEPCUOHHBIX CNEKTPOMETPOB Heo6xo4uMa anepTypa pa3mepom 1 Ha 4
MM 1 6071€B. NPy NCNONb30BAHMM CBETOBOTO KOHAEHCOPA MUHUMATLHO JONYCTUMAs anepTypa yMeHblaeTcs 40 pasmepa
o7 0.540 1 MM B gnameTpe. CnekTpomMeTpbl ¢ Npeo6pasoBaHneM dypbe npu HEO6XOAMMOCTU NO3BONAIOT NOMyYaTh Crek-
Tpbl uepes anepTypy gnametpom 0.5 MM 6€3 UCMONb30BaHNS CBETOBOTO KOHAEHCOPA.

O6pasel, oYeHb ManeHbKOro pasMepa MOXHO cfefaTb NPUroAHbIM ANs NepeMelleHnst nyTeM nepe-
TUPaHUs C CyxMM MopoLlKom 6pomuaa kanus (KBr). Heo6xoanmo 1cnosib3oBaTb CNEKTPOCKOMUYECKN YNCTbI
KBr. a Bpemsi nepeTupaHus LOHKHO GbiTb MUHUMA/IbHO HEOB6XOAMMbLIM AJ1S PABHOMEPHOro pacnpegesneHus
o6pasua B TabneTke. ITOT CNOCOG TaKKE UCMOJb3YIOT NPU aHanN3e TOHKOro MOBEPXHOCTHOrO C/Osi, CHATOrO
C TBEpPAOro o6beKTa.
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O6pasel, maTepvana TOHKOro NOKPbITUS MOXHO MOJlyyYnTb, 06pabaTbiBasi NOBEPXHOCTb HAXAAUHOI BYy-
Maroii Ha OCHOBe cTekna unn kapbmaa kpemHus. CnekTp ob6pasLa Ha NOBEPXHOCTU HaXKAaYHON Bymarn MoXHO
nony4nTb MeToAOM AMdY3HOro OTpakeHWs, UCNonb3ys B KauyecTBe 3TasloHa YUCThIA KyCOK COOTBETCTBYIO-
el HaxgayHoi bymaru.

5.5 AHanu3 TBepAblX BeLLeCTB MOXHO NPOBOAMTL, PAcTBOPMB UX B pacTeopuTene (cm. 6.2). MNonyyeH-
HbIVi PaCTBOP MOXHO aHa/IM3MpPoBaTh HANPAMYI0 WX NCNO/b30BaTh A4/1A NepeBoja PacTBOPEHHOrO BellecTsa
B COCTOSIHUE, 60onee NpurogHoe Ans aHanvsa, HanpuMmep, U3roTOBMB TOHKYO NEHKY UM NMOPOLLOK U3 ranore-
HU[a MeTasifla C HaHeCeHHbIM BELLEeCTBOM A8 NpUrotosrieHns tabnetok ¢ KBr nnn aHanusa metogom gud-
doy3HOro otpaxeHus. na nonyvyeHns crnekrpa CpaBHeHWs HeobXo4MMO UCNoNb30BaTb TOT Xe pacTBOpUTesb
1 T€ Xe YCNoBusi Npo6oNnoAroTOBKU.

MpumeuyaHune — lMepekpuctananzaums U3 pactsopa UAM pacnnaea, a Takke npuknagbiBaemoe k obpasuam
[,aBNEHNE IOKET BbI3blBATb U3MEHEHWSA B KPUCTANIMYECKOW CTPYKTYpe Matepuana v npuBecTy K U3MEeHeHU Habnaa-
eMoro cnekrpa.

5.6 HekoTopble TBep/ble BelecTBa MOXHO pPasMAryMTb UK pacniaBuTb, CXas Mexay ABYMS Heb60/1b-
LWMMK HarpeeaembiMy nnactuHamu n3 KBr, a 3atem nccnegosatb B CbeMHOM fepxartene. Cxatve obpasua
MOXeT ObITb BbIMO/IHEHO CHaYana Mexay ABYMS nnctaMmu asiloMMHUEBOR Dofbrn, YTO6bl NPUIOXUTL Gonee
BbICOKOE faB/fieHne. 3aTeM TOHKYIO MJIEHKY OTAENSAT OT OO/bIv U aHANN3NPYIOT MeXAy CONEBLIMU OKHAMU.
HekoTopble TBepAble 06pasLbl MOXHO HapesaTb TOHKAMMW NAACTUHKaMW, KOTOpble 3aTeM yCTaHaBnMBaloT B
AepxaTenb A8 MUKPOTabneTok ANSA fanbHenWwero aHannsa.

5.7 AHanu3 He60NbLUIMX NNACTUHOK MaTeprana MOXHO NPOBOAUTb, NMOMeELLLAs UX Ha CONEBYIO NACTUHY
1 pasvellasa guadparmy Hag obpasuyom. MNpu aToM 1 coneBas nnactuHa, U gnadparma pacnonaralTcs Ha
nyTW ofgHoro nyya. [ns ygepxvwBaHusA OoYeHb He60/bLIMX 06pasLoB BHYTPU TOUYEYHOW AmadparMbl MOXHO
1cnonb3oBaTb cTaTnyeckme cubl. B 06oux cnydasax yctaHoBku obpasLoB MOXeT HabnwgaTbcs paccessHHoe
n3nyyeHne, NockosbKy 06bIYHO 0OpasLbl He 3akpblBaOT AnadparmMy nosHOCTbI0. bonee BbICOKOro KauecTsa
CNeKTpasbHbIX AaHHbIX MOXHO A06GUTbCA MPU WCMOIb30BaHUW CBETOBOrO koHAeHcopa (cm. 4.4) wnun VK-
MuKpockona (cMm. 7.4).

5.8 O6pa3ubl MOXHO nomellaTb He Ha NMOBEPXHOCTb CONEBOW MNACTWHbI, a YAepXuBaTb Mexay [ABYX
TOHKMX JINCTOB MOJIMMEPHOTO MaTepuana ¢ HU3KMM NOroLWeHNeEM NHPPaKpacHOro N3yYeHns Ha n3yvyaembix
yactoTax. [na nonyyeHnss CNekTpoB B 6onblueil YacTu cpefHei VIK-06n1act MOXHO MCnonb3oBaTh hTopo-
NAacToBYIO /IeHTy, B TO BPeMs Kak AN u3mepeHuii B fanbHeli MK-o6nactn ncnonb3yoT NOAM3TUIEHOBYIO
nnexHky. Oba maTepmana ycToliumBbl K 4eiCTBUI0O MHOTMX KOPPO3UOHHbIX 06pas3LioB.

5.9 Takxe Hebonblne obpasubl TBEPALIX MaTepMasoB MOXHO YAepXuBaTb Ha MyTu fy4ya, Npuknens
UX K NOMynpo3payvHoii KIernkoi neHTe n ycTtaHoBMB Avadparmy Hag obpasuom. B atom cnyyae Heobxoaumo
BHOCWTb NOMPaBKy Ha CNEKTP KNENKoM NeHTbl, IM60 yCTAaHOBMB aHa/IOTMYHY Anadparmy, 3akpbITyHo K1elikoi
NEHTOW, Ha NyTn nyya cpaBHeHWs, NM60 METOAOM KOMMNbIOTEPHOTO BbIYMTAHUS CNEKTPA KNeKoW NeHTbl, Nony-
YEeHHOr0 B YC/I0BUAX, aHa/IOMMYHbIX YC/TIOBMAM MOJTyYeHNs crniekTpa obpasua.

UTo6bl n36exaTb HEOOXOANMOCTN KOMMNbIOTEPHONO BblYUTAHUS CNEKTPa KIEeNKON NeHTbl, A1 YCTaHOBKM
MUKpoO6pa3LoB Bo3fe AnadparMbl MOXHO MCNOMb30BaTb MasleHbKUE KyCOUYKM CONEBOro okHa. OT UCnosib-
30BaHHOrO KpucTasiia Coivi C NMOMOLLbIO /1Ie3BUSA OTKasIbIBAIOT KyCOUYKM pasmMepom oT 1 Ao 2 MM2 1 MeHee.
C NOMOLLbI0 30HAA NEPEHOCAT HECKOIbKO YacTuL, KNest C Kycouka KNenkoli NeHTbl (kenaTeslbHO CTaporo) Ha
NPOTMBOMOJIOXHbIE Kpas 3TOl COMEeBOI NOKPOBHONM nnacTuHku. O6pasel, nomelLarT Hag anadparmoli n Ha-
KpbIBAIOT COMEBOIN MnacTuHKoi. ConeBylo MOKPOBHYI MNACTUHKY NpUAaBAvnBaloT K gnadparme Tak. 4Tobbl
OHa AepXanacb Ha kneto. Knein n3 ncnonb3oBaHHOIO hparMeHTa SIeHTbl 06/1erYnMT CHATWE MOKPOBHONM nna-
CTUHKW NOC/e 3aBepLUeHNs N3MepeHus.

5.10 Mpwn ncnonb3oBaHun mMetoga HMNBO c He6o/blwMM 06pasyom onTMMasbHble pe3y/bTarbl MOXHO
noslyunTb, ecnv obpasel, pasmellaetcs nonepek afemeHta HMNBO. B ciiyyae ¢ o6pasyaMy o4eHb MasibIX pas-
MepoB MpeAnoYTUTENIbHO pasMellarb obpasel, B TOUKe BXOAa Jiyya, YTo6bl NepBoe OTpaXeHue HaxoAwu10Ch
B MecTe pacnosioxeHus obpasua.

[ns nccnepgosaHusa Myukpoo6pasuos MeTogom HIMBO MoryT Mcnosib30BaTbCs crneluasnbHble NPUcnoco-
6neHns. Kak npasunio, anemeHT HMBO o0 3Tux npucnocobieHusax umeet guameTp ot 1 40 3 MM. a adhpeKTus-
Has obnacTb aHanu3a coctaenset ot 0.5 fo 2,0 Mm B AnameTpe, YTO NO3BOMIAET NPOBOAUTL aHASIN3 MEHbLLNX
06pa3LoB, a B C/lyyae a/fieMeHTa U3 anmasa NpumeHaTb 60/1ee BbICOKOE KOHTaKTHOE faBreHue.

Mpu ncnonb30BaHMU NPUCNOCO6EHNIA 3TOro TUNa HeobxoanMo cobnaaTb ocobble Mepbl NpefocTo-
POXHOCTW. MOCKOJIbKY UX KOHCTPYKLUMSA UCK/TI0YAeT BO3MOXHOCTb KOHTPO/IA YI/a najatoLlero CBEeTOBOro nyyka,
NPOHUKaKLWero B NOBepxHocTb Kpuctanna HIMBO. Takum o6pa3om, Ha NOBEPXHOCTb pasfena obpaseL-kpu-
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CTan HanpaBAsieTCsl MyYOK CBETA, CoAepXalluii yyn nog pasnnyHbIMU yrinamu. MonyyeHHble CNekTpbl Heflb-
351 HANPSAMYIO COMOCTaB/ATL CO CNEeKTPaMm, NoyYeHHbIMIU C NOMOLL b0 npucnocobnexus HMBO c perynupye-
MbIM YI/IOM NafieHns cBeTa Unn cnekTpamu, noslyyeHHbIMK B pexunmMe nponyckanus. Ecnv aktueHas obnactb
aHanusa (o1 0,5 go 2.0 Mm) He NOSIHOCTLIO comnpuKacaeTcs ¢ 06pasLom, T. e. o6paseLl, MeHbLUE NMOBEPXHOCTU
Kpuctanna, paccesiHHblil CBET MOXET NPUBOAUTL K UCKaXEHWI0 cnekTpa. B o6oux cnyyasx ctaHgapTHOro an-
roputma koppekuun HMNBO HefoCTaTOYHO ANS NOAABAEHUA 3TUX 3WEKTOB, YTO MOXET NPMBECTM K OLLUMOOY-
HbIM pesynbTaTam.

511 B cnyuyae HenogaT/MBbIX TBEPAbIX 06pa3uoB A1A cxaTua obpasua A0 HEOO6XOAMMON TONLMHbI
MOXHO MCMNONb30BaTh AYeliKy BbICOKOrO faB/eHNs C afiIMa3HbiM/W HaKoBas/IbHAMMW. OTOT METOZ AABAETCA Npes-
NOYTUTENbHLIM NPU HEOBXOAUMOCTN YMEHbLUEHUS TOMLWMHbI 06pasLoB, He NOAAAILNXCA aHanu3y ¢ UCMoNb-
30BaHueM 6osiee NpocTbix MeToAoB. OTBEPCTHNE B A4Yelike MMeeT Masible pasmMepbl, MO3TOMY 418 NOMYYEeHNs
CNEeKTPOB MaKCMMasIbHOTO kayecTBa HEO6XOAMMO MCNO/b30BaTb CBETOBON KOHAeHcop wunn VK mukpockon.
OpfHako anmas MHTEHCUBHO MOr/owaeT 3HePruo B MHTepBasie BOMHOBbIX Yncen oT 1900 go 2300 cm'l, uTo ge-
naet 37O npucnocobneHne HenoAXoAAWMM AN1A aHanu3a 06pa3LoB CO 3HAUNTENbHbIM MOT/IOWEHNEM B 3TON
obnactu. Mpy NpoBefeHUn aHanm3a C UCMOMb30BaHNEM SYeeK BbICOKOrO AaB/ieHNs Heob6XxoAMMO yunTbiBaTb
BO3MOXHOCTb U3MEHeHUss MOpoNornn 1 ynopsaoyeHHOCTM CTPYKTYpPbI Npy caasnvMeaHumn obpasua.

5.12 K gpyruMm nogxogswum MeToAaM aHanu3a noanMepHbIX KOMNO3UMT OB OTHOCATCA MUKPONUPO-
nm3 (cm. 7.1). nuponnTwuyeckas rasosas xpomaTorpadus ¢ VK geTekTupoBaHmem (cMm. 7.2.2) U aHanus
rasos, Bblgenswowuxcsa ns Tl aHannsaTopa (cm. 7.3).

6 AHanus Apyrux BMAOB mMaTepuanos

6.1 AHanus3 Xnakmx o6pasuos

AHaNN3 XnaKnx Npob NpoBOAAT C MOMOLLbIO XNAKOCTHbIX KIOBET, XapaKTepusyLmxcsa HebonbLwnm pas-
MEpOM OKOH ¥ 06beMamy nopsiaka HeCKO/IbKUX MUKPOAUTPOB. Mpy 3TOM MCNONb3YOT cneunanbHbie Npucno-
cobneHnsa Ans ymeHblUeHus guameTpa cBeTOBOro nyyka. O6bem pa3bopHbIX MUKPOKIOBET, NOAXOAALMX ANS
XNAKOCTEW HU3KOIM neTydyecTn, cocTaBnseT 0kono 0,5 MM3npu NCNONb30BaHNW NPOKIAAKN TOAWNHONK 0,1 MM.

MuKpockonuueckme KonmyecTBa HeneTyumnx XUAKOCTel MOryT 6biTb TakKe NpoaHaM3vpoBaHbl C NOMO-
b0 MUKPOCNEKTPOCKOMUN BHYTPEHHETO OTPaXKEHNS, B YACTHOCTU, METOAOM HapYLUEHHOTO NOSIHOrO BHYTPEH-
Hero oTpaxeHus (HMBO).

WHorpa Havbonee yao6HbIM CNOCO60M paboTbl C MUKPOCKOMUYECKMMUN KONMYECTBaMUN NeTYUNX XULKO-
CTeli ABNSETCA 3aKN0YEHNE UX B ra3oBYH KIOBETY C BbICOKUMM OTHOLUEHMEM A/MHbI K 06beMy, B pesynbrarte
yero matepuan aHanmsnmpyeTcs B ra3oBoii hase.

6.2 AHanus pacTBopoB

6.2.1 B page cnyvyaeB npeanoytTuTeslbHa perncTpaumns CnekTpoB XUAKOCTel Unn TBeEpAbIX BELLecTB B
BMAe pacTBOPOB. [MoAroToBka pacTBOPOB B MUKPOCKOMMYECKUX KonnyectTBax TpebyeT 0co6oi akkypaTHOCTH,
KpOMe TOro, pacTBOpuTE/IM 06bIYHO 3aKPbIBAIOT HEKOTOPbIE YACTM CrekTpa. VIHorga nx BIMAHME MOXHO ycTpa-
HWTb KOMMbIOTEPHbIM BblYMTAHWEM CMEKTPOB WU WCMNO/Mb30BaHWEM [BYX/ly4EBOro MeTofa. TiiaTenbHbIi
nof6op TO/NLWMHBLI KIOBETHLI NponyckaHusa unu, B cnydae HIMBO. Tuna ucnosib3yeMoro afnemeHTa, nossonset
aHanusnposaTb pa3baB/ieHHble pacTBOPbI (faXe B BOAE) HENOCPeACTBEHHO ¢ noMolybio NK-®ypbe cnektpo-
MeTpa Wam AUCNEePCUOHHONO CMEeKTPOMETPaA, OCHALLEHHOro KOMMbTepoM. 119 onpefeneHns Hanuuns npu-
Mecell B TeX Xe YCOBUSX aHaIn3npyT KOHTPO/IbHbIe NPO6bLI pacTBOpPUTENS.

6.2.2 PacTBOp MOXHO MCMO/b30BaTh /1A NMPUIrOTOB/IEHNA MUKPOMJIEHKM PacTBOPEHHOTO BeLecTBa Ha
HebonbLWol naacTuHe (NPUGAN3NTENBHO 8*8X2 MM), KOTOPYH OCTOPOXHO COCKPEBAKT, UTOOLI CKOHLEHTPU-
poBaTtb obpasel, B He60bLLOK 06nacTu (NpumepHo 3*3 MM, a Npu ucnonb3oBaHum VK-dypbe cnektpomeTpa
Jaxe MeHblle). MNnacTuHa fo/mkHa 6biTb U3rOTOB/IEHA M3 MaTepuasna, UHEPTHOrO K UCMO/b3yeMOMY pacTBO-
putento. KoHgeHcaTbl OT MUKpPONUpon3a (B Kanunnspe) MoxHo obpabaTtbiBaTb TakuM e crnocobom. MNneHka
MOXeT 6bITb HaHeceHa HanpAmy Ha Mukpokpuctann HMNBO ans nosyvyeHWs CNeKTpoB B 3TOM pexume.

6.2.3 Hebonblloe KoNNMYecTBO pacTBopa HaHOCAT Ha CONEBOE OKHO C MOMOLLbIO TOHKOW TPYOKM (kanun-
napa). B aTom cnyyae ans nogbema kanav pactsopa MOXeT UCMO/b30BaTbCA KanuanspHblil adichekT. Korpa
KOHel, Kanunnsapa kKacaeTcs OKHa, pacTBOP YaCTUYHO BbITEKaeT Ha ero noBepxHoCTb. [locne 3Toro pactso-
puTenb MCnapsioT, OCTaB/As PacTBOPEHHOe BEeLLecTBO B BUAE MUKPOMIeHkn. Mpn HeobxoaMmocTn kanwn-
NAPHYI0 TPYGKY MOXHO OCHACTUTb HEOONLLUOW rpyLleii, No3BoNsAOLLE BTArMBaTL B TPY6KY 60MbLINA 06bEM
ob6pasua. Takxe MOXHO UCMONb30BaTb HE6ObLLYIO NUNETKY MacTepa.
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6.2.4 PacTBOpP MOXHO HaHeCTU Ha NopoLIKOO6pas3HOoe TBepLoe BEeLeCTBO, Hanpumep, xaopug kanus
(KCI). ansa aHanusa metofoM andpdpy3Horo oTpaxeHus. Takxe pacTBOp MOXHO HAHECTU Ha NOPOLLOK 6poMuaa
Kanmsi, KOTOpbIii 3aTeM MOXET MCMOoNb30BaTh A5 U3roTOB/IEHMSA MUKpoTabneTkm KBr (cm. 5.4).

6.2.5 [pyroii MeTop npegnonaraeT NpMMeHeHNEe NOPUCTOrO TPEYrofibHUKa U3 CNPeCcCOBaHHOMO NOPOLLU-
ka KBr B CTEK/ISAHHO amnyne ¢ He6OMbLWIUM OTBEPCTUEM B KpbIlLKe. PacTBopy AalT McnaputbCs, Npyu 3ToM
pacTBOpPeHHOEe BEeLLEeCTBO KOHLEHTPUPYETCA Ha BepluvHe TpeyronbHuka u3 KBr. 3T0 no3sBonseT npoBecTu
dunbTpaunio agcopbeHTa n HaHeceHue obpasua Ha KBr 3a oauH atan. BeplunHa TpeyronbHuka (nocne ucna-
peHusa pacTBopuTens) UCNosb3yeTcs A5 U3roToBneHuss Mukpotabnetkn KBr. Takxe Ans nonyvyeHus cnekrpa
pacTBOPEHHOrO BeLLECTBA MOXHO MCMNOMb30BaTb MeToA ANdY3HOr0 OTPaKEHUS.

6.2.6 Ans paboTbl ¢ HE6OMbWIMMN 06BbEMAMU PACTBOPUTENS MOXHO U3rOTOBUTb MUKPOKANWUAASPHYIO
KACTb, KOTOPYIO MOXHO MCMO/b30BaTh A9 HAHECEHUS pacTBopa Ha Manylo njouiafb COMeBOro Kpucranna.
Korga MUKpokKanunnsipHyl KncTb, COoAepXallyl pacTBop cnaboneTyyero BelyecTBa B fieTyyem pacTBopu-
Tene. NOMeLLaT Ha NOBEPXHOCTb CO/IEBOM NNACTUHbI, LETUHKA MUKPOKUCTV YAEPXMBAKOT XUAKOCTb B He-
6o0nblUO 06nacTu. Takum 06pa3oM, HeneTyyee pacTBOPEHHOE BELLECTBO OCTAeTCA Ha OrpaHUYEeHHOW 06-
nacTu coneBoil NNacTVHbI B FOTOBOM A1 aHanusa Buge. Vcnonb3ys CTepeoMUKPOCKON, pacTBOP HAHOCAT Ha
KpucTass, kacascCb KpucTannia TO/bKO CTEKNAHHbIMW BOMOKHaMu. OrpaHuymTb pacnpocTpaHeHne pacTsopa
MOXHO C NOMOLL b0 HEOONMLLUNX YINYBNEHWNIA B KpUCTAsE, BbINO/THEHHBLIX OCTPUEM WUI /bl

MpumeuvaHne — MUKPOKANUANAPHYK KACTb M3roTaBAMBaloT cnegywmm obpasom. lMyyok (o1 20 go 30) BO-
JNIOKOH CTeKNoBaThl BCTABMAKT B TOHKOCTEHHYIO MUKPOKANUANSIPHYIO TPyOKy. DTOT KOHel, Tpybku, Bpalas, HarpesawT B
naaMeHy MUHWATIOPHON ropenku A0 ChjaBfeHUss BOMIOKOH C TPYyOKOW (AN 3TOro MoXeT noTpeboBaTbCsi HECKO/IbKO MO-
NbITOK. NOCKO/bKY Npu C/ILKOM 6113KOM pacnonoXeHnn K NiamMmeHun neTko onaanTb BOMOKHA). Mocne Toro, kak BOMOKHA
3aKkpenunuch B Tpy6Ke, nx o6pe3atnT, 0CTaBAsAA HECKO/IbKO MUIIUMETPOB A/INHBI.

6.2.7 Ecnn B pacTBOpuTesie COAepPXUTCS 6ONbLLIOe KONNYECTBO BELLECTB, OHM OyayT BbiNagaTtb B oca-
[OK Ha KOHLax BOJSIOKOH. B 3TOM cnyyae pacTBOpeHHOEe BeLLeCTBO M3B/EKAlOT, pacnpefenstor no nosepx-
HOCTW OKHa 1 MomelialT Haj auadparmoii Ana aHanusa. [na noBbllEHWs YyBCTBUTENIbHOCTU Npoueaypy
HaHeceHus1 pacTBopa Ha KpucTana npy NOMOLLM MUKPOKUCTU NPOBOAAT MHOFOKPATHO. UTOObI CKPbITh OCTa/lb-
HYI0 YacTb KpucTanna, ucnonb3ylT Anadparmy COOTBETCTBYIOLLErO pasMepa, Win aHanusnpyloT obpasel, ¢
nomouybto VMIK-mukpockona.

6.2.8 [1nA HaHeCceHUss MUKPOrpamMmMmOBbIX KOMMYECTB 06Pa3L0B Ha rasioreHnApl LWefoYHbIX MeTas1oB
MOXET UCMOoMb30BaThCa MeToA nmogounmsanmmn (CybammaunoHHon cywkm). CybnmmanmoHHas cyllka 3ak/ito-
YyaeTcs B yAaneHWn pacTBopuTens M3 CMecu npu HU3KON TemnepaType, 06bl4HO B BakyyMe. CnekTpbl no-
PVNN3MPOBaHHBLIX MaTepuasioB 3a4acTylo OT/IMYAKTCA OT CMNEKTPOB TeX Xe MaTepuasnos, U3MesNbYeHHbIX C
rasioreHMom LWwenoyHoro metanna. MNpegsapvtenibHoOe NOKPbITUE NMOPUIN3ALNOHHON TPY6GKM Crnoem 3amo-
POXEHHOro BOAHOrO pacTBopa ranoreHuja LWeso4yHoro Metania MUHUMU3UPYET NoTepu A8 HeKOTOpbIX Tu-
nos 06pasLoB, BO3HMKaKLe 13-3a aAcopbummn Ha NOBEPXHOCTW cTekna. Jinodunnsauna Hepeako NpuBoOaUT
K 3arpsi3HeHuto BellecTsa (HanpyMep, OT 06paTHOro Te4eHns Hacoca), No3ToMy TpebyeTcs NnpoBepka ¢ NOMOo-
LL|bl0 KOHTPO/IbHbIX MPO6 NOPOLLKA ranoreHnaa LWeno4yHoro metanna. Heo6xoAMmMo yunTbiBaTh, YTO AaB/eHVe
napoB HEKOTOPbIX TBEPAbIX BELEeCTB AOCTATOYHO, YTOObI B Mpouecce Avodmansaunm KonnyectTso obpasua
YMEHbLLUNIOChL BNIOTb 40 €r0 NOSIHOTO yAaNeHUs.

7 Ocobble BUAbLI aHanusa

7.1 Mwukponuponus TBepabix 06pa3LoB

M1poM3 YacTo MCNonb3yeTcs A/ MOMyYeHUs! CNEKTPOB TakMX MaTepPUasnoB, Kak HanosHeHHbIe yriepo-
[IOM KayuyKu, KOTOPble C/IULLIKOM HEenpo3padHbl Un CUbHO HAMOJHEHbI, YTO6bI NOMYUNTb CNEKTP KakuM-11n60
Apyrum cnoco6omM. ONTUManbHbIA MeTo NMponnsa o6pasiia 3aBUCUT OT ero pasMepa.

Camblii npocToii cnoco6 MMKponMposv3a npeanosiaraeT WCMosb30BaHMe O4HOPA30BOW CTEK/SIHHON
nuneTku. O6paseL, NoMeLLaT B NUNETKY W NEPEHOCAT B MECTO CYXEHUs, MOC/e YEero LUMPOKUIA KOHel, rep-
METUYHO 3anavBaloT Noj AelicTBUEM HeGO/MbLIOro NnameHu. Focne ocTbiBaHWs 3anasHHOro KOHLa noavmep
NepPeHoCsT B 3TOT KoHel,. O6paseL, MeA/IEHHO HAarpeBatoT, noslyyas NPoAyKTsl MMPON3a, KOHAEHCUpYOLWMecs
Ha CTEeHKax nuneTku. YacTb NUMNETKWU, COAepXaLLyto 3071y, YAANAIOT, feNnas Haapes Mexay 30710/ 1 KOHAeHca-
TOM U pasfambiBas Tpy6Ky. 3aTem J06aBAsOT OAHY Kan/o pacTBOpUTeNs, CMBas Bce NPOAyKTbl MMpoau3a
Ha COMEBYI NNACTUHY AN aHanm3a.

Mcnonb3yst BMECTO MUMNETKM KanuasipHY Tpy6Ky, MOXHO NMPONIN30BaTb OYEHb Masioe KOIMYECTBO Ma-
Tepuana.
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Lns nonyyeHuns cnekTpa YacTuubl, UMeoLLeli CIMIKOM Masble pa3Mepsbl, YTOObl NOMYUYUTb AOCTATOUYHO
NpPOAYKTOB MMPOM3a B pamkax 06bIYHOr0 NMPOIN3HOrO aHann3a, MOXHO MCNO/b30BaTb MUKPOKAMUNAPHYIO
KncTb {cM. 6.2.6). YacTuly nomeLLaioT B KOHEL, KanuaiapHOWA KUCTWU, yAaneHHbll OT BOMIOKOH, U NnepeasuraloTt
K LeHTpy Tpy6kn. KoHew, Tpy6Kku 3anaveatoT. TpyoKy BpalaroT B6IM3M MUKPONIamMeHN B 30HE YacTulibl, 4TOObI
nuponuaosatb obpasel, He gonyckaa pacnnaeneHus Tpyoku. 3anasHHbIA koHel, TPy6Ku € 307101 OTpesartoT,
BTArMBatOT B TPYOKY MUKPOKaMNII0 YNCTOr0 pacTBoOpuTens 418 pacTBOPeHVs NpoAyKTOB nNuponusa. 3arem uc-
Nonb3yT KUCTb AN1A HAHECEHUS pacTBOpa Ha KpucTas.

7.2 CosMeleHve VK cnekTpockonuu ¢ xpomaTtorpagpuyeckumn metogaMmn aHanusa

7.2.1 O6wme nosoxeHns

CoswmelleHne MK crnekTpockonuu ¢ xpomartorpaduyeckumn MeTogamu Nno3BonseT NpoBoAvTb pasfe-
NeHne 1 naeHTudurKaLmio KOMNOHEHTOB cMeceid. K xpomaTtorpaduyeckuM MeToAam, 4acTo UCMosb3yembiM
BMecTe C aHann3om pakunii metogom WK crnekTpockonuu, oTHocuTCa rasosas xpomartorpadms (IX), Bbl-
cokoathdhekTMBHaA XuAKocTHas xpomartorpadusa (BIXKX), ceepxkputuueckas gawomgHas xpomarorpadus
(C®X), ToHkocnoliHas xpomartorpadus (TCX). a Takke bymaxHas xpomatorpacus. B cnyvae X U COHX
naeHTndurkKauns obbli4HO BbINOTHAETCA B PEXUMe peasibHOro BpeMeHu ¢ nomolbio NK-®ypbe cnektpomeTpa,
a aHann3 coeAVHEHWIA, BbIAENEHHbIX APYTMMK XpoMaTorpadmyeckuMmm meTogamu, NpoBoAsAT Npu nepuoguye-
CKOM oT60ope npob.

7.2.2 AHanus rasoxpomartorpadunyecknx dpakuni

[a3oxpomartorpadguueckme opakymm 06bIYHO U3yyarT HENOCPEACTBEHHO B BUAE ra30B B COBMELLLEHHO
cucteme MX/MIK. B kOTOpOli ra3oBblii XxpomaTorpad Hanpsmy npucoeguHeH k UK-®dypbe cnektpomeTpy, a
Bblle/IeHHblE KOMMOHEHTbI aHa/IM3NPYTCA B ra3oBoi hase nNpu BbiIXofe M3 XpomaTorpatuyeckori KOIOHKN.
C nomoLLbio MMPONNTUYECKON ra3oBoit xpoMmaTorpacum ¢ K geTekTnpoBaHemM BO3MOXHO aHan3mpo-
BaTb NPOAYKT bl NUPON3a TBEPAbIX BELLEeCTB.

a3oxpomatorpaduueckne cpakuum MoryT Takke ObiTb 0TO6pPaHbl AN NOCNEAYIOLWEero aHanmnsa meTo-
Aom VK cnekTpockonuu nyTem nponyckaHust MoToka Ha BbIXOAe U3 ra3oBOro xpomartorpada vyepes pactsopu-
TeNb. NOpOLIKOOOpa3Hoe TBepoe BELECTBO UM OXNaxAaeMyto NIOBYLLUKY. ANbTepHaTUBHaA npoleaypa aHa-
nm3a metogom MX/MK nogpasymesaeT ynasnnBaHne B peaslbHOM BpeMeHU CyOMUKPOrpaMMOBbIX KONNYeCTB
3/0arta nNpu HU3KMX TemnepaTypax. HekoTopble cepuiiHble KpUOreHHble cUCTeMbl 06ecneyvBaloT npesessbl
o6HapyxeHuss meHee 1 Hr.

NMpumeyaHne — dpakumu, NONYYEHHbIE C NOMOLLbLK OXNAXAAEMOI NOBYLLKW, NOMAraldT MHOTOKOMMOHEHTHbI-
MW. Noka He filokasaHo o6paTHoe.

7.2.3 AHanus cpakuymnii XnaKocTHON xpomaTtorpacum

Mpy npoBedeHuWn aHanu3a pakynii XMAKOCTHON Xxpomartorpadun metogom WK-cnekTpockonuu He-
06X0MMO YyUnTbIBaTb MHOXECTBO (hakTopoB. Bbixog XXX MOXHO Hanpsmyio coeAnHATb ¢ UK-®ypbe cnek-
TPOMETPOM C NMOMOLLbIO MPOTOYHBIX KIOBET UM Cneuuanm3npoBaHHbix npucnocobnennii HNBO. Kpome Toro,
BbIXOAALMe dpakuym MoryT 6biTb HaHeceHbl Ha WK npo3payHble NOpOLUKM WK NOABWXHbIE MOAOXKMA ANA
aHannsa MeToAamu cnekTpockonuu AndpysHOro OTpaxKeHNsa UM OTPaKEHUS-NOrNOLWEHUS.

Heobxoaumo nposiBNATL OCTOPOXHOCTb NpU MHTepnpeTauun pesynbtatos XXXYVK. nockosbKy nonocsl
NOrfoLWeHNa pacTBOpUTEN MOMyT nepekpbiBaTb 06/1acTu cnekTpa, Heobxoaumble ANS NPaBUIbHOR MAEHTU-
dvKaummn nnm nHTepnpeTaLum cnekTpa aHannsnupyemoro seliecTtsa. Takxe B MeToge XKX/MK vacto BcTpeya-
eTcsl B3aMMHOe 3arpsisHeHne 1 pa3mblBaHue rpaHuL, nvka.

CBepxKkpuTnyeckyto nougHyto xpomatorpadguio (CPX) MOXHO Takke coBmellatb ¢ VIK-®ypbe crek-
TpomeTpoM. CyLIeCTBYHOT CUCTEMbI C MPOTOYHLIMM KIOBETAMW BbICOKOTO AAB/IEHUsA, a Takke C yha/eHnem
pacteBopuTens, obecneunsarome npegesnbl YyBCTBUTENBHOCTM OT 10 f0 40 Hr.

7.2.4 AHanus dpakunii TOHKOCIOMHOW XpomaTorpaduu

Kak npaBwno, nsaTHa, cojepxaiine uccnefyemble KOMMOHEHTbI, cobupaloT BMecTe C afcopbeH-
TOM. cockpebasi UX C NNAaCTUHbI; KOMMNOHEHTbI MOXHO BblAeNUTb MyTeM 3KCTpakuuu nogxogawmm ansa WK-
CNEeKTPOCKONUW pacTBOpUTEeNeM, a CNeKTp pacTBopa PerncTpupyoT 06bI4HBIMU MeTogamu. MNpu HeobxoaMmo-
CTWU CMEeKTP pacTBOPEHHOrO BeLlecTBa MOXHO MONYy4YMTb MOC/e ero nepeHoca Ha NOPUCTbIA TPeyroibHUK 13
KBr (c™m. 6.2).

OKCTpakumsa BellecTsa nepej CNeKTpasibHbIM OMNpefe/ieHnemM aHaIn3npyemMoro KOMMOHeHTa Tpe-
6yeTcs NoToMmy, 4YTO cTaHfapTHble afcopbeHTbl ana TCX (cunukarenb M OKCUA allOMUHWA) NOraowaT
WK-n3nyyeHue. 1nsa HEKOTOPbLIX CUCTEM B KayecTBe afcopbeHTa MOXHO uncnonb3osatb 6pomng kanus (KBr).
B Takux cnyyasnx nocne onpegenenuns obnacteii KBr. cogepxalunx aHanusnpyemble KOMMNOHEHTbI, aacopoeHT
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cockpebatoT M 6o rotoBaT Tabnetky KBr ctaHgapTHBIM CNOCO60M, NMMGO PerncTpupyoT CnekTp MeToaoM
Andppy3Horo oTpaxeHusi. CyLlecTByOT aBTOMATU3MPOBaHHbIE CUCTEMbl 3KCTPaKUUM AN aHanusa MeToaoMm
AndPy3HOTo OTpaKeHus.

MpumevyaHune — KonumuecTBo aHann3mMpyemoro BelecTsa B NATHE MOXeT 0ka3aTbCA HefoCTaTOUYHbIM ANS MNO-
Ny4yeHUss Ka4eCTBEHHOTO crnekTpa. B aTom cnyyae 06bI4HO pacTBOp 06pasua HaHOCAT Ha nnacTuHy TCX B BMAE NOMOCHI,
Bblle/1519 06LLYI0 3/110MPOBaHHYI0 MOMOCYy, B KOTOPOI pacnonaratTcs UCKOMble KOMNOHEHTbl. OAHUM W3 BapuaHTOB Me-
Toga TCX siBnseTca nporpaMMypyemoe MHOrOKpaTHOe 3/ilovMpoBaHne, Npy KOTOPOM XpomMaTorpadus BbIMOJHAETCA 3a
HEeCKO/IbKO MPOX0A0B, NPM 3TOM NATHa 06pasLa KOHLLEHTPUPYIOTCA Tak, YTO AOCTUraeTCsA JO0CTaTOYHOe KOMYecTBO Belle-
cTBa AN NOAyYeHus ngeHTudunuympyembix VIK-cnekTpos.

KonuuecTBeHHY 1An NONYKONMYECTBEHHYIO OLEHKY KOHLEHTpauuii MOXHO NPOBOANTL MyTem MpsMOoro
CpaBHEHWS VHTEHCUBHOCTW NOJIOC NOINOLWEHNS A5 HEW3BECTHOro o6pasua Co 3Ha4YeHUSAMU, NOMYyHEHHbIMU
AN KOHTPONbHOro o6pasua.

7.2.5 AHanus dpakuymnii 6ymaxHoin xpomatorpadun

B 6ymaxHoi xpomartorpadun aHanmsnpyemble o6nactu BbipesatT n3 bymarn. 3atem dpakumm mMoryTt
6bITb BblAENEHbl 3KCTpakuyueli pacteoputenem (CMm. 7.2.4) nam npoaHasM3vpoBaHbl HAMPSAMYO C MOMOLLbIO
MK-cnekTpockonuu oTpaxeHus. B nocnegHem cnyvae Ans yCTpaHEHUS BAUSHUA OGYMaXKHOW MOAMO0XKKU MC-
Nofb3yloT BblYMTaHMe cnekTpoB. CNekTp CpaBHEeHWSA, NCNOb3yeMblil AN BblYUTAHUA, HEOOXOAMMO Nony4yaTb
oT incTa 6ymaru, 06paboTaHHOro NCNO/b3yeMbIM pacTBoOpUTENEM.

7.3 AHanus rasos, Bbigenawwnxca us Tl aHanusartopa

Mo mepe HarpeBaHusi o6pasua B KOHTPONMPYEMOI aTmocdepe B pamMkax TepMOrpaBUMETPUYHECKOro
(TI") akcnepvMeHTa B MOMEHTbI NOTEPU Macchl 13 06pasLa BblAenaoTcs rasbl. BbigeneHHble ra3bl oToMpatoT B
BUAE KOHJEHCVMPOBaHHOM hasbl NV NPONyCcKaloT Yepes TPaHCMNOPTHYIO /IMHWIO B Fa30BYIO KIOBETY CeKTpoMe-
Tpa. flocTynHbl kak npuctaskn TIH/UVK ana NK-®ypbe cnekTpoMeTpoB, Tak 1 pag KOMOUHMPOBaHHbIX MPM60pOB
Tr/VK. Takoe o6opygoBaHue No3BOMAET ONPeAenATb BblAe/IEHNE HEKOTOPbIX UHAMBUAYASIbHbLIX Fa30B faxe B
cocTase cMecu. C nomolLbio VIK-Pypbe cnekTpomeTpa MOXeT 6biTb JOCTUTHYTO OOHapYyXeHne MUKporpamMmmo-
BbIX KOMIMYECTB BbIAENEHHbIX ra30B, YTO A1 obpasya maccoin 10 mr cooTBeTCTBYeT notepe macchl B 0.01 %
(cm. FOCT P 57988).

7.4 VHgpakpacHaa Mmukpockonus

7.4.1 O6wWwuo noaoxeHus

WK cnekTpbl, NoNyYeHHble C NOMOLLLI0 MUKPOCKONa, NponycKaloLero nHdpakpacHoe nsnyyeHme, MoryTt
CYLLLECTBEHHO OT/IMYATLCA OT 0ObIYHLIX CMEKTPOB. M03TOMy HE06X0AMMO YAeNsTb BHAMaHWe TliaTeslbHOMY
[OKYMEHTUPOBAHWIO 3KCNEPUMEHTa IbHbIX YCMI0BUIA, UCNOMNb3YyEMbIX NPY NOMYYEHUN CMEKTPOB C NOMOLLbIO NH-
dhpakpacHoii Mvkpockonuu. Hanbonee BaxHbIM hakTOpoM ABNSETCS AMpakLns MHppPaKpacHOro N3nyveHus.
MonepeuHble pasmepbl M3MepseMbix 06pasL0B MOryT COBMagaTth N0 pasmepy C AJIMHOWR BOMHbI U31yYeHus,
MCNosb3yemoro AN ux aHanusa. Mockonbky aHanusvpyemas obnactb onpefensercsa nyTemMm sKpaHnpoBaHuA
B M/10CKOCTW N306paxeHus, a Andpakumns n3nyyeHns BAMsieT Ha NonyvyaemMble CNeKTPbl, 3TO MOXET NPUBOANTL
K UCKaXKEHUSIM hOPMbI NOJIOC WU UX OTHOCUTE/IbHOW MHTEHCMBHOCTW, UW U TOTO, WU APYroro.

Mpu npoBefeHun nccnegoBaHunii ¢ nomolybio MK-Mukpockona Heo6xoAMMO perncTpupoBaTtb crnepyto-
Lme aKcnepuMeHTasbHble napameTpbl:

- aHanusnpyemyto niaowagb obpasua,;

- pasMep 1 TN YyBCTBUTE/ILHOIO 3/1IEMEHTA AieTeKTopa:

- PeXuM Nosly4YeHns CNeKTPoB (NponyckaHue unn oTpaxeHwve);

- reomeTpuyeckne napameTpbl o6pasua 1 MeTo Nnpo6onoAroToBKM,;

- hopmy, pacnonoxeHue n TN UCNOMb3yeMbIX gnadparm.

HeobxoanMO Takxe perncTpuposath cregylolie napameTpbl 060pyA0BaHUS: CNekTpanibHoe paspelle-
Hue. BpeMs cbopa AaHHbIX 1 XxapaKkTepuCTVKN 3TasloHHOro hOHOBOTO cnekTpa. Kpome Toro, B NPOTOKO/ 3aHO-
CAT /1106ble KOMMbIOTEPHbIE MAHUMY/IALMN CO CNEKTPOM, Hanpumep, NpoBefAeHne Koppekuun 6a3oBoli NMHUN
WY BblYUTAHWUS CNIEKTPOB.

MpocTpaHCcTBEHHOE paspelleHne MUKpockona, ncnonb3ytoliero UK nsnyyexnne, orpaHnyveaeTcsa BAvs-
HMeM gudpakumn n3ydeHuss C OTHOCUTENbHO 60MbLIOK ANNHON BOMHbL. STOT adpekT Andpakuun yBenmin-
BaeTCs C yBe/IMYeHNeM A/IMHbI BOJIHbI 1 NOTOMY OCOGEHHO 3aMeTEeH MpU BOMIHOBbLIX Ynciax meHee 1000 cm*1
(anunHax BosH 60nee 10 mkm). O6nacTb obpasya, B KOTOPO cobupaeTcst n3nyyeHue, yBenmynBaeTcs C yBe-
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JIMYEHNEM ANUHBI BOSIHBI, TAKUM 06pa3oM, NoslyyaemMble CMEeKTPbl COOTBETCTBYIOT aHanu3upyemoii o6nactu
o6pasLa, yBennuuBatoLLeiics ¢ yBenmyeHnemM aavHbl BOSHbI.

MpumeuvaHne — MNpu hopmMmMpoBaHUN N306paXKEHUS ONTUYECKOR CUCTEMOI IHEPrnsa U3 TOUKM NMPUXOAUT He B
TOUKY, & B LieHTpas/ibHOe ApKoe MATHO C PSAAOM TEMHbIX U CBET/IbIX KOMeL. Apkue Kofnbua HasbiBalT ANGPaKLNOHHbIMA
MakCUMymamu, Uu nenectkamu, U OHU COAepXaT IHEPTut0 N3 UCXOAHOW ToUkK. [N No60i He3aTEMHEHHOW ONTUYecKoi
CUCTEMbl NMPUMEPHO 85 % 3HEpPrMm M3NyyeHUs NPUXOAUTCA Ha LEeHTPasbHblii MakcumyM. (O6beKTUBbI MHpaKpacHbIX
MWUKPOCKOMOB UMEIOT LEHTPA/IbHOE 3aTEMHEHNE, CHUXKAIOLLEe KaxyLleecst u3nyyeHune B 3Toli o61actu, 06b6I4HO Npubn3n-
TenbHOo Ha 10 %). OcTaBlIasca YacTb MHGIPAKPACHOTO N3yYeHUs NPUXOAUTCA Ha SipKMe KONbla, KOTOpble OKa3blBarTCH
3a npegenamu ONTMYECKOro M300paKeHUs U. TakMM 06pasom, MOryT HenpeABMAEHHO Nornowarbca yactamm obpasua,
ecnv ero pasMmepbl NpeBbILAT pasmMepbl MCNOMb3yeMoi gnadparmbl. AN UNACTPaLUy BIUSIHUS OrpaHnyeHuns paspe-
LIEeHNS1 Ha MHPaKpacHy MUKPOCKOMMWIO, PACCMOTPUM CaMyto 60/bLUYI0 aHanM3npyemyo 4ANHY BOMHbI MHAPaKpPacHOro
AvanasoHa, Hanpumep, 20 Mkm (BonHoBoe yucno 500 cMm-1). MNpu nofcTaHOBKe Takol AJ/IMHbLI BOJHbI B ypaBHeHWe and-
pakuuyu BMecTe C YnC/ioBOl anepTypoit 0.5 pacueTbl NOkasbiBalOT, YTO A5 TOYEUYHOIO NCTOYHMKA NepBOe TEMHOEe KOJbLo
6yneT HabnwaaTbCA Ha paccTosiHuM 24 MKM OT Kpas o6pasua. Mocnegyouine TeMHble Konbua 6yayT HabnwogaTbcs Ha
pacctosaHun 44.64 n 84 MkM. MNpumMepHOo 5 % OT N31yyeHUa TOYEeYHOro UCTOYHMKA COXpaHsaeTCa 3a npegenamMmy 4eTBepToro
TEMHOrO0 Kofblia. Ha npakTuke, KOHEYHO, UCMONb3YEMbIl/i UCTOYHUK UMEET 3HauYNTe lbHbIe pasmepbl.

[LonyckaeTcs ucnonb3oBaTb NPUMCNOCO6GAEHNA 418 MUKPOCKOMNOB, NO3BONSAIOLLIME PErVCTPYPOBATL Chek-
TPbl B peXWUMe MponyckaHus, Koraa /yd cBeta NpoxXoAuT Yyepes NaockoCTb 06pasua, Wi B pexvume oTpaxe-
HMA. KOrfa CBETOBOM /lyd OTpaXKaeTcs B N0CKOCTU obpasua. OTpakeHne MOXeT NPOMCXOANTb OT NOBEPXHO-
CcTn 06pasua, oT oTpaxaroLleil NOAM0XKKN NN OT 06enX NIOCKOCTEN.

Takve npucnocobneHnsa gns MK MUKpOCKONOB NO3BONAIOT pasmellarb anepTypHyto gnadparmy nepe-
MEHHOro pa3mepa B N0CKOCTM(5IX) n3obpaxeHuss obpasua Ha ONTUYECKO ocy MuKpockona. ®yHKLMS 3Toi
AvadparMbl COCTOUT B OFPaHUYEeHUN aHaIM3npyemMoi o6n1acti obpasya. MaockocTb N306paxeHns, B KOTOPOI
ycTaHaBnuBaeTcs gnagparmMa, conpsikeHa Cc NJ0CKOCTbio obpasua, U ee pasmepbl ONpeaensTcs yBenuye-
HVeM ONTUYECKON CUCTEMbI, YTO MO3BOMISAET UCMO/Ib30BaTh OTHOCUTENBHO 60MbLIYIO Anadparmy Ana aKpaHu-
poBaHus o6pasLa He6o/bLIoro pasMepa. [JoCTynHbl KPyr/ble Y NPSAMOYTO/ibHbIE Peryinpyemslie anepTypHblie
Avadbparmbl. Ons yBenuueHust (hoTOMETPUYECKOM TOYHOCTM MpU perncTpauuv CnekTpoB reoMeTpuyeckyto
KoHburypaumto gnadpparmel cnefyeT BblbupaTb B MakCMMasbHOM COOTBETCTBUM C POPMOIi aHam3mpyemoni
obnacTn obpasua, NoCKoMbKy M3flydeHne, He npollejulee Yyepes obpasel, 1 nonasllee Ha AeTekTop, npuse-
[eT K UCKaXXEHWUI0 MHTEHCMBHOCTW OTHOCUTE/IbHOTO MOT/IOLWEHNS.

JononHuTtenbHylo guadparMmy MOXHO pa3mMecTTb B MIOCKOCTY N306paxeHns nepeg 06pasLom, 4Toobl
Anadparma 6bi1a v nepeg 06pasuom, 1 No3aan Hero. Pasmepbl aTuX gnadparm AO/MKHbI 6bITb 04UHAKOBBIMU.
Mpn ucnonb3oBaHNM MUKPOCKONa, 060PYA0BAHHOIO ABYMSA anepTypHbIMK gnadparmamMu, B pexvmMe oTpaxe-
HMA 13nyYyeHne 0ObIYHO NPOXOAUT Yepe3 OAHY U Ty Xe Anadparmy 40 B3anMoAeincTensa ¢ 06pasLom 1 nocne,
T.e. ogHa Agnadparma BbINoaHSAET 06e thyHKLUN.

[na nonyyeHnst KauecTBEHHbIX Pe3ynbTaToB HEOGX0AMMO NOAAEPXKMBATL ONTUYECKYH) COTTaCOBAHHOCTb
MK Mukpockona. TpaekTopuu Ny4ykoB MHPPaKPaCHOro 1 BUAMMOTO U3yHeHUS LO/MKHbI BbITb KONNUHEAPHBIMU
1 napdokasibHbIMK; B MPOTUBHOM Crlydae NoslyYeHHble CNeKTPbl MOryT OTHOCUTLCS He K TeM 061acTaM, KOTo-
pble 6bI1K N3yYeHbl BU3yasnbHO. Mpoleaypa reoMeTpuyeckoro cornacoBaHnsa Aas MMKpockona, padoTatLLlero
B pexuMe nponyckauusi, npegnonaraeT npuMeHeHne HeGO/bLION AnadparMbl, 06bIYHO AMAMETPOM OKOJI0
100 mkm. B fepxaTene obpasua. Pacnonoxus Takylo gvadparmy B gepxaTene obpasua, ycTaHaBnvsaloT
OAHY WN ABe AUCTaHUMOHHbIE fgnadiparmbl Takoro xe pasmepa, kak n gnadparvma B gepxatene obpasua, v
BbICTABSAT 3TV AnadparMbl BU3yasbHO Tak. YTOObl OHWM HAXOAUUCHL Ha OfAHOW NuHUW. MepeknoyalTcs B
UHhpakpacHbIi pexum 1, cobnogas ykasaHusa npousBoauTens, Ao6uBaTca MakCMMasibHON UHTEHCUBHOCTMW
MHpakpacHoro n3nyvyeHus Yyepes guadparmol. MNocne aToin perynnpoBkM NPOBEPAIOT COXPaHEHUE KONINHe-
apHOCTW BUAMMOTO CBeTa U MH(PaKpacHOro nanyveHus. Mpoueaypy NOBTOPSIOT Yepes perynspHbie MHTepsa-
Nbl BPEMEHU.

Ocob6oe 3HayeHve MMeeT KOHLEHTPaL s NepBUYHOIO 1 BTOPUYHOTO 3epkan 06bekTnBa KaccerpeHa nnm
CBETOBOIO KOHAEHCOopa, Wan v Toro, 1 Apyroro. PerynmpoBka ONTUYECKOW cUCTeMbl MHPPaKpacHOro M1Kpo-
ckona 6e3 onpeAeneHHbIX MHCTPYKLMIA N0 fOCTUXXEHUIO HEOGXOAMMON reoMeTPUYECKO CornacoBaHHOCTN He
JonyckaeTcs.

7.4.2 OcobeHHOCTM NOArOTOBKM 06pasLoB

[ns BbINOMHEHUSI KAYECTBEHHbIX CNEKTPasbHbIX U3MEPEHU I HeobXxoayMa npaBuibHas NoAroToBka 06-
pasuoB.

Bonpocbl oT60pa, 06paboTkM 1 YCTAHOBKM MUKPOCKOMNUYECKNX 06pasLoB HeobXo4Mmo paccmaTtpusBaTb
B KOHTEKCTE reoMeTpuyecknx napamMeTpoB obpasua, Heobxoaumbix ans VK-cnekTpanbHbix u3MepeHuit. Ans
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WHpaKpacHbIX U3MEepPeHNii OpraHNYeckux MaTepmanoB B pexuMe nponyckaHus Hambonee npeanoyTUTeNbHbI
o6pasLbl TonwuHol ot 5 Ao 20 MKM. Bonee ToncTble 06pasLibl NPUBOAAT K NOTEPe feTann3alnm B 061acTsax
WHTEHCUBHOTO MOI/OLEHNA Y UCKAXEHUID KO3IMMULMEHTOB NOrNOWeEHNA. HecMoTps Ha MPUHLMINANbHYHO
BO3MOXHOCTb aHaIM3MpoBaTbk 061acTi pasmepom 10*10 MKM. aHanu3 6onee KpynHbIX o6acTeli no3sonset
noslyyatb CnekTpasbHble faHHble C 60/1ee BbICOKUM OTHOLUEHUEM CUTHa/-LyM. YTOGbl MakCUMasibHO CHU-
31Tb ahheKkTbl ANdpakLumM, HaUMEHbLUUIA NNHEHbI pa3mep o6pasua A0/HKEH NpUbAN3UTENbLHO B NATb pas3
npeBbIlaTh MCCefyeMyo AMHY BOMHbLI NPU UCNOMNb30BaHNW O4HOM Anadparmsl 1 B ABa pasa npu UCNosib-
30BaHUM ABYX AWCTAHUMOHHBIX Anadparm (CM. npumeyaHue). Mo BO3MOXHOCTU cnefyeT BbiGMpaTb TOHKME
0[IHOPOAHble 06pasLbl C MakcuMasbHO 6oMbLUON aHanM3Mpyemoil 06nacTbio. MakcumanbHas BenMunHa aHa-
nm3npyemoli o6nactu onpefensieTcs onTUKOM MUKpOcKona/cnekTpomeTpa U pa3mepomM YyBCTBUTE/IbHOTO 3ne-
MeHTa. B 6GONbLIMHCTBE CYyLLECTBYLMX cucTeM VIK-MUKpOCKONUM MakcMmasnbHasa aHanusmpyemas o6nacTb
coctaBnsieT 250*250 MKM. HECMOTPS Ha TO. 4YTO pasmepbl 06pasLoB MOryT 6bITb BO MHOTO pas 6osblue.

MpumeuaHune — dakTuyeckue 3HaUYeHNUsi pasMepoB 06pa3oB, NO3BONAOLNE CHU3UTL BAUSHWE AUdIpakLum, 3a-
BUCST OT YNC/IOBOI anepTypbl UCMOJIb3yeMOro 06beKTMBA MUKpOCKona. Hanpumep, npu 4nc/ioBoii aneptype 0.5 npumepHo
95 % najaloLLero nanyyeHus 6yaeT NpoXoAnTbL Yepes 3afaHHyo aHanusnupyemyto 061acTs Npyu UCNONbL30BaHUM 06pasya,
pasmepbl KOTOPOTO B MATb Pas NPeBbIWAOT A/MHY BOSHbI B CUCTEME C OAHONM AnadparMoii 1 B 2.5 pasa /s MUKpocKona
C ABYMS yAaneHHbIMU gnadparmamu. B cnydaB ¢ 06bEKTMBOM C YMC/MOBOM anepTypoit 0,25 Te xe ycnosus GyayT co-
6/1104aTbCSA. KOTAa pasmepbl 06pasua 6yayT NPeBbIWaTh 4/IMHY BOSHbI NTPUMEPHO B AECATH W MSATh Pa3 COOTBETCTBEHHO.

Mockonbky Hambonblume 061acTv, KOTOPbIE MOXHO aHanu3upoBatb VK-Mukpockonveii. egBa pasnuyn-
Mbl HEBOOPY>XEHHbIM r1a30M, NPOBOMNOArOTOBKY PeKOMeHAYeTCS NPOBOANTL C UCMOMb30BaHNEM CTePeocKonu-
4YecKoro GMHOKYISIPHOTO MUKpPOCKONa ¢ He6oNbLIMM yBenunyeHnem. MNpu BbIGOPe 1 yCTaHOBKE aHanu3npyembix
06pasLoB NpenoyYTUTENbHO UCMNO/b30BaTh yBennyenne B 7—20 pas. OTgeneHvne n nepemelleHne obpas-
LIOB BbIMOJTHAOT TOHKUMW Uramu, NUHLETamMu, OCTPOKOHEYHbIMU 30HAAMU, /IE3BUAMU U cKanbnenamu. Ans
YMEeHbLUEHNS TOMLWMHBI 06pa3L0B NCMONb3YIOT POSIMKA, NPECChl 1 MUKPOTOMbI. DTU UHCTPYMEHTbI 1 METOAbI
nogpo6Ho onucaHbl B 7.4.3—7.4.4.

Xwngkve n TBepgble obpasupbl YacTO NMOMELLAT Ha TOHKME ConeBble OkHa. Hanbonee kayecTBEHHble
CMeKTPbl MOJyYaKTCA NPU HE6O/bLUON TOJILMHE OKHA, MOCKOMbKY B 3TOM C/lydae Ha ONTUYECKyl CUCTEMY
MMKpOCKONa okasbiBaeTcsi HaumeHbluee Bo3geiicTBne. O6b1uHO NaCl nnmn KCI pacluennstoT, 4Tobbl NonyunTb
OKHa C pasmepoM MOBEPXHOCTU B HECKOJIbKO MWUIIMMETPOB U TO/LMHONM OT 1 A0 2 MM. 3TK coneBble naacTu-
Hbl PacLLensiaT 40 HY>XHOTo pasmepa C MoMOLLbIO JIEFKOTO MOCTYKUBaHWUA MHCTPYMEHTOM, Hanpumep, pyKkosT-
KOW OTBEPTKW, MO OJHOCTOPOHHEMY N1€3BUI0 BPUTBLI. JlIe3Bne GpUTBLI MOMELLAT Ha NOBEPXHOCTL KpucTania
napannesnbHO BbICTYNaloLWeMy Kpatlo 13oma. 3aTeM pyKOSiITKON OTBEPTKM OCTOPOXHO NOCTYKMBAIOT N0 3ajHel
NMOBEPXHOCTUN N1e3BUS BPUTBbI, YTOObI paclyennTb kpucTana. OyeHb yAo6HO ycTaHaBnmBaTtb 3T Hebonbluve
KpucTansbl NOBEPX OTBEPCTUSA B KyCKe KapTOHa UAuM MaHWAbCKOW BymMarn ¢ noMoLLbi0 HEOO/bLIOro Kosmye-
CTBa HWUTPOLLE/IION03HOTO KNes, UK NOBEPX OTBEPCTUSA B TOHKON aflOMUHUEBON NNACTUHE C UCNOMb30BaHU-
eM HebO0NbLLIOro KoNnyecTsa Kay4ykoBoro Knes.

Teepable YacTUuLibl MOXHO MOMECTUTb Ha CONEBYIO NIACTUHY C MOMOLLbIO TOHKO OCTPOKOHEYHON BOJib-
thpamoBoit urnbl (cm. 7.4.3.1). Ecnm yacTuybl 4OCTATOYHO TOHKME, MX HEOBXOAMMO TO/IbKO PacnofioXMTb Ha
MOBEPXHOCTN COMEeBO NNacTuHbI. [lonyckaeTcs HaHOCUTb WUIMO Ha NOBEPXHOCTb COMTEBON NAACTUHbLI Menkue
60po3aKM B BMAE NPOCTOr0 PUCYHKA, YTOObl YaCTWLy MOXHO OblI0 Nerko M OAHO3HA4YHO O6HapPYXWUTb NOA
MUKpOCKONoM. Ecnu He6obLIoi 06pasel, UMeeT 3HaUUTEbHYIO TOJLLMHY, 4151 €€ YMEHbLUEHUS MOXHO Npu-
MEHATb pas/iyHble Crocobbl.

MukponuneTkn adhekTUBHbI A1 HAHECEHUA HEBOMbLUOrO KONNYeCcTBa peareHToB, Knes uam pactTBopu-
TeNs Ha CosieBble NAACTMHbI A8 MaHUNYAaLUn ¢ yacTuyamm. MoryT 6biTb CMOMNb30BaHbl CTEKISHHbIE MUKPO-
MUNETKN. KOTOPbIE MOXHO U3rOTOBUTb, YMEHbLUUB AMaMeTp CTEKNAHHOW TPY6KM 06bIYHbIM CTEKTOAYBHbLIM CMO-
cobom. MukponunetTkamu Takxke ya06HO Nonb30BaTbCA AN HAHECEHUSA HeOObLUMX KONMYECTB XUAKOCTU Ha
NMOBEPXHOCTb COIEBOI NNACTVHbI AN1A aHann3a. AflbTEPHATUBHbIA CNOCO6 NMOMELLEHUA XUAKOCTU Ha CONEBYIO
NAacTWHY 3ak/lyaeTcs B UCNApeHUn pacTBopa XWUAKOCTW, HAHOCKMOTO Ha NOBEPXHOCTbL COJIOBOI NAACTUHbI
MUKPOKUCTBIO (CM. 6.2).

Mpy Heo6Xxo0AMMOCTN NPoBeAeHNA aHann3a HebobLIOro KONNYecTBa XUAKOCTU ee HeobXxoanmMo nome-
WaTb B OrPaHUYEHHYI0 30HY CONEBOI MAACTUHbI. ITO MOXHO CAeNaTb Heckonbkumu cnocobamu. OguH cno-
€06 npegnonaraeT paspyLleHne HebonbLLIOV 061acT CONeBO NNACTUHLI MHOTOKPATHbIMK YKO/IaMU OCTpUeM
MUKPO30HAa. Obpasytolmecs MUKPOKPUCTa bl CONN OCTaBNAIT B HE60bLWOM yriy6neHun, Tyga xe gobas-
naeTcs XuAkocTb. KanunnspHble 3a30pbl MeXAy vacTuuamun yaepxunBatoT XUAKOCTb Ha MecTe, CBOAA pac-
TeKkaHue K MAHUMYMY.
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Lpyroii adhcheKTUBHBIN cNoco6 aHanm3a mMasblX KOIMYECTB XUAKOCTU 3aK10HaeTCs B pasMeLLeHnn Mu-
KpONAacTUHKX COMM Ha NOBEPXHOCTW CONEBOW NNacTWHbI HECKONbKO 6onbluero pasmepa. XXugkoctu gatot
pacTekatbCA MexAay 3TUMW COMeBbIMW MACTUHAMM 3a CYET KanuaIsapHOro AeNCTBUA, NPU 3TOM XUAKOCTb
HaHOCAT Ha MOBEpPXHOCTb pa3fena Mexay ABYMsi CONeBbIMU NIacTUHAMM C NOMOLL IO MUKPOMUNETKN.

PacTtekaHune Kannam XuaKkocTu MOXHO MUHUMU3NPOBATL, YCTaHOBUB CONEBYI0 M/1aCTUHY Ha C/erka Harpe-
TYI0 NMOBEPXHOCTb HEBOMbLLON MEeTaN/IMYecKo Waiibbl. 3TO NPUBOAUT K 60/bLLEMY HArpeEBY HAPYXHOW YacTu
CO/IEBOI NNACTWHbI COMIM U MeHbLUEMY CpefHell yacTu nnacTuHbl. B pe3dynbTaTe kannas octaetcs B LEHTpe.
OTOT MeTog 3(PPEKTUBHO MUHUMU3MPYET pacTekaHue, No3Bofss nonyvarb kavyecTBeHHble WK-cnekTpbl w3
0YeHb HEOO/bLLNX KOIMYECTB XUAKOCTU.

7.4.3 VHCTpyMeHTbI 4Na npo6onoaroToBku

7.4.3.1 OCTpPOKOHeYHble BOMb(IPaAMOBLIE U/bl

OCTpOKOHeYHble BOJIb(pamMoBble UM/bl UCMOML3YIOTCA ANA U3BMEeYeHUs U 06paboTKn MUKpocKonuye-
cknx o6pasuos ana VK-mukpockonuu. Takve BONbg)pamoBble MUKPO3OHAbI JOCTATOYHO MPOCTO U3rOTOBUTHL
1AM NOBTOPHO 3aTounTb. BonbghpamoBylo MPOBOMOKY AMaMeTPoOM npumepHo 650 MKM BCTaBAAOT B MpyT-
KoBble TUCKW. [1n5 o61eryeHns ucnonb3oBaHns gsnMHa 3TUX TUCKOB He Ao/KHAa npesbiwaTb 15 cM, npu aTom
onTUMasnbHbIV pasmep AN 60nbWNHCTBA Nonb3oBatenei coctaBnset 12,5 cm. Bonbthpamosbie urnbl 3ata-
YMBAIOT MYyTEM XUMUYECKOT0 WU 3N1EKTPOSIMTUYECKOTO TPaBIEHUA.

Mpu XMMU4eckom TpasneHnn BoNbPaMOoBY0 NPOBOIOKY 06pabaTbiBaloT HUTPUTOM HATPUSA (U HUTPU-
TOM aMMOHWSA) [0 NOMyYEHNST POBHOM, TOHKOW XEeCTKOW 3a0CTPEHHON UMbl.

NMpumeyaHne — Peakuyus mexagy BobhpamMomM U HUTPUTOM HATPUS NPOTEKAET C UHTEHCUBHbLIM BblAeNIEHUEM
Tenna v MoXxeT NPUBOAUTL K Pa3bpbI3rnBaHunio ropsivero selectsa. Heo6xoaMMo Ucnonb3oBaHne CPeacTB 3alnTbl rnas.

HeckonbKo rpaMmm HATpUTa HaTpUsi NOMeELLalT B HE6ONbLLUOW TUrenb. 13-3a BbICOKO 3K30TEPMUYHOCTU
peakumMn Mexay HUTPUTOM HaTpusi U BONb(PAMOM Tureflb JO/MDKEH UMETb PYKOATKY, WU ero Heo6xogummo
aepxaTb knewamu. OANH KOHeL, KOPOTKOW BO/IbhpamoBOii MPOBOMOKM (AIMHO 0Koo 5 cM) AnamMe TpPOM 0T
650 40 1000 MKM HarpeBaloT O KPACHOIO KasieHUs B NiaMeHn 1 3aTeM onycKatoT B HATPUT HaTpusa. Bo Bpems
peakumn TpasfieHus OyfeT 3aMeTHO HenpepbiBHOE cBeyveHue. MOoBTOPHLIM MOrpyXeHnem npoBOJIOKU B NOSY-
YeHHbIV CBETALMIACA pacniaB MOXHO NOJYUYNTb TOHKOE ocTpue. Takke MOXHO NOMECTUTb KyCOUYeK HUTpuUTa
HaTpusa Ha ropenky Mekepa u gaTb CONn pacniaBuTbCs. MNocne 3Toro Urny HarpesaloT B M1aMeHn 1 NpoTarn-
BalOT Yepes pacniaseHHbli HATPUT HaTpusA. pyroli cnocob npegnonaraeT, YTO GPYCOK U3 HUTPUTA HATPUS
nomMeLlatoT Hefaneko OT Kpas NnaameHu W. Nocsie HarpeBaHus Wbl B NiaMeHu, Uray npotackuBaloT vepes
pacnnasfeHHbIVi KOHel, 6pycka. OcTaTky CONuM Ha OCTpUe UMbl YAANAT, NPOMbIBas Urny B BOAE.

Mpn 3NeKkTpoNUTUYECKOM TpasfieHun BOJSbPamMOBY0 MPOBOJIOKY BbITPABAMBAKT A0 NOMyYeHUs 3a-
OCTPEHHOIO KOHYMKa B 3/1EKTPO/IMTE U3 TMAPOKCUAA HATPUA WU Kaua NPY HEBLICOKOM HanpshKeHun oT 6
[0 12 B nepeMeHHOro nam NOCTOSIHHOTO ToKa. Mpy MOCTOSSHHOM TOKe MOJIOXUTEIbHbIV MPOBOA OT UCTOYHMKA
nUTaHWUs COefMHAIOT C BOMb(PaMOBO/ NPOBOJIOKON, a B KAYeCTBe OTpULaTe/IbHOr0 3/1eKTposa Yvalle BCEro
MCMONb3YIOT Yro/bHbIA 3nekTpod. CKOpoCTb TpaBNEHUS KOHTPOMIMPYIOT MO cujle Toka. PekomeHayeTcs MHOro-
KpaTtHO NOBTOPATb MOrpy)XeHue 40 NosyvyeHns Heob6XoAMMOro OCTpusl. 3a HECKO/IbKO MWHYT MOXHO U3roTo-
BWTb Uy C 4OCTATOYHO OCTPbIM KOHLIOM.

Ha npakTuke Takue urnbl 06bIYHO YCTaHaBNMBAIOT B filepxaTtenu urn. Ana ynobcrsa pekomeHgyeTcs 3a-
OCTpATb 06a KOHL, A MPOBOJIOKN, YTOObI UrNY MOXHO 6bl/I0 MepeBopaynBaTh NPu NOBPEXAEHUN OAHOTO OCTPUS.

7.4.3.2 MukpokanuinspHble KACTU

MUWKPOKNCTN 0YeHb 3P DEKTUBHBI NMPU obpaLleHMn ¢ 0YeHb HEGObLLIMMN 06 BEMaMU XNAKOCTU. VX us-
roToB/NE€HNE N NPUMEHEHNe onucaHo B 6.2.6.

7.4.4 CpasnusaHue o6pasuoB

7.44.1 Kak npaBunio, MMKpoYacTULbl UMEIOT C/IMLLKOM 60MbLUYI0 TOMLWMHY A/151 NONYyYeHNUss MHppakpac-
HbIX CMEKTPOB BbICOKOro kayecTsa. B aToMm cnyyae xenaTtesibHoO yMeHblUaTb UX TOMLWMHY A0 MOJyYeHUs KO-
acpbdumuymenTa nornoweHna VK-usnyvenus He 6onee 1. CAnwkom ToncTole obpasLbl 06bIYHO CAABMBAIOT A0
6onee noaxogswein ans WK-cnektpockonuu TonwyHbl. MOCKOAbKY ANUHA W WMPUHA 06pas3LoB AN MUKPO-
CMNEeKTPOCKONUYECKOro aHanm3a 06bI4HO J0BOMILHO Manbl, A1 CAaBIMBAHUA 06pa3L0oB [OCTATOYHO YMEPEH-
HOro ycunus. Bo MHOrMx criyqasix 370 MOXHO cAenaTb Mnof CTePEeOMUKPOCKOMOM C MOMOLLbI0 MUKPO30HAA.
Ecnu obpasel npunvnaet, aTy npouesypy MOXHO BbINO/HATb Ha HEGOMbLIOM COleBOM OKHe. Ecnn obpasey,
XECTKUiA, caaBnnBaHne HeO6XOAMMO OCYLLECTBNATL Ha TBEPAOIA MOBEPXHOCTU C NOC/AeAyloLrM NepeHoCcoM
Ha nogxogdilyto nognoxky. Metann (Mnm gonbra) ABNSETCA NOAXOAALLE NOBEPXHOCTLIO A8 3TUX Leneld, HO
ecnu obpaseLl, CBET/IONO LBeTa, 418 Ny4llero BU3yanbHOro KOHTPOIA MOXHO MCMOMb30BaThb NOCKYH YEPHYIO
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KpbILWKY M3 DeHOMbHOM nnacTmacckl. /llobas nonbiTka cAaBnMBaHua obpasua nyTeM NpuaoXeHUs AaBneHus
MOXET MPUBECTN K USMEHEHUIO €r0 CTPYKTYPbI.

7.4.4.2 YT06bI BLINOMHUTL CXaTne, obpaseL, MOXHO MOMECTUTb MexAy OTNO/IMPOBaHHbLIMU HaKoBaslb-
HAMK npecca ana Tabnetok KBr, 6e3 KBr. CpaBneHHbIli 06pasel, MOXHO 60 CYUCTUTL C NANUTLI UFNOK nnn
ckasbnenem n pasmecTuTb B epxaresne obpasua A1 aHaM3a B pexumMe nNponyckaHus, nmbéo namepsatb B
pexume oTpaXeHUss HenocpeACcTBEHHO Ha HakoBasibHe. VICnosib3ya YNCTYI0 30HY HaKoBaslbHU B KauecTBe 3Ta-
NI0Ha, PerncTpupyoT CNeKTp OTpaKeHUA-NornoLLeHnsa obpasua.

7.4.4.3 NHpopmaums No NCNoMb30BaHNIO AYeeK C a/iMasHbiMU HaKoBaslbHAMU nprBefeHa B 5.11.

7.4.4.4 Ona cxatua MUKpockonuyeckux obpasuos mexay VIK-npo3payHbiMu okHamu TpebyeTcs npuao-
XWUTb HebonbLoe ycunve. nsa cxatma ob6pasLoB MOXHO UCNOMb30BaTbh MHorve MK-npo3payHblie matepuansbl
OKOH: (hTropua 6apus, KPC-5. 6pomug kanus, xinopug HaTpus, cenedng n cynbdu umHka v ap. MNpy npoctom
CAaBnviBaHNM ABYX OKOH BMecTe € 06pasLoM Mexay HUMW MOXHO CxaTb o6pasel, 1 obecneuntb onTuyeckuii
KOHTaKT MexAy OkHamu 1 o06pasLioM, TeEM cCaMbiM CHU3UB NOBEPXHOCTHbIE NoTepu. [N TBepAbIX MaTepuanos
1 BOJHbIX PaCTBOPOB pPeKOMeHAYeTCs MCNOo/b30BaTb OKHA U3 hTopnga 6apus TonwmHol 2 Mm. OKHa M3 X10-
puaa Hatpus, 6pomuga kams n KPC-5 TonwuHoin 2 mm obecneymsailoT pacluMpeHHbIi Avana3oH nponycka-
HVA, OAHAKO OHW MSArye 1 MeHblle NoAXOAAT AN1S CxaTus 06pasLos.

Ecnm HeobxoauMo NpoBecTVM aHanv3 3nacTUMYHoro o6pasua, mpyv 3TOM B Ha/MuuM HeT ycTpoiicTea
ONA HenpepbIBHOrO NPUIOXEHNSA AaB/IeHNA Ha CONEBYID NAACTUHY, MOXHO WCMOMb30BaTb APYroli cnocob.
OnacTuyHbll obpasel, NMoMeLlarT Mexay COMEeBbIMW NacTUHaMu. MNacTWHbl CKUMAKTCA NSATKOW 30HAA,
4TO BbI3bIBaET CcAaBnvBaHWe obpasua. Mpu coxpaHeHUn AaBneHus, BO3AeNCTBYOLWEro Ha obpasel, Ha kpas
COMIEBbIX N1IACTVH HAHOCAT HEMHOTO KNesl, Hanpumep, BA3KWIA pacTBOP HUTPOLENN0103bl. [1ocne oTBepxaeHus
HUTPOLLE/N/TIONO3HOTO KNes obpasel, Mexay COMeBblX NNacTUH OCTAHETCA B CXAaTOM COCTOSHUMN 1 ByAET roTos
K NpoBefeHnIo aHaIn3a.

7.4.45 B kavecTBe npucnocobneHns Ana caasnviBaHna o6pasLoB MOXHO MCMO/b30BaTb NOMMPOBAH-
HbI PONUK M3 HEPXaBEILLEW CTann, YCTAHOB/MEHHbIV Ha noaxoasaluein ocu. Ana yao6eTea Takoe YCTPOCTBO
3aKpennsaiT Ha fanbHeM KOHLUE 30HAa UK cKanbnens, nosyyas UHCTPYMEHT ABOMHOro HasHaueHus. ObLiee
ycunvne, HeobxoAnMoe A5 MPOKaTKM OpraHuyYyeckoro martepuana B NAoCKuii obpasel, OYeHb HEBEMKO, B
TO BpeMS Kak AaBneHve, oka3biBaeMoe Ha obpasel, MOXeT ObiTb O4YeHb BbICOKMM. Takve npokaTbiBawoLme
yCTpOIiCTBa MOryT UCMONb30BATLCA /151 CAABMNMBAHNSA OPraHNYecknx U HeopraHW4yecknx MOPOLLKOB, a Takke
ONHOYHbIX BO/IOKOH /18 CNeKTpanbHOM naeHtudukaummn. O6pasybl MOXHO NPOKaTbiBaTb Ha MeTaN/IMYeCKol
NMOBEPXHOCTU U aHa/M3npoBaTh B pexnmMe oTpaxeHus, 6o Ha VIK-npo3payHbiX OkHax ANs aHanus3a B pe-
XVUMe nponyckaHus. BonokHa 4acTo packaTbiBaloT Ha NpeAMEeTHOM CTek/le MUKPOCKoNa, a 3aTeM CHUMAIOT U
ycTaHaBMBalT NOBEPX HEGO/LLLIOTO OTBEPCTUS B MeTa/IIMYECKOl NnacTuHe. MoMpoBaHHbIA PONNK ABASET-
CA 04HUM U3 Hanbonee yA06HbLIX YCTPOUCTB ANA CAABNMBAHNA MUKPOOGPAa3L0B.

7.4.4.6 Heb6onbloit obpasel, MOXHO NOMECTUTb Ha TBepAyl MOBEPXHOCTb U MPUIOKUTb faBneHue
M/IOCKO CTOPOHOW PYKOATKM Aepxartens wribl. [laxe ymepeHHoe gasfieHvie NpuBOAUT K 3HauYUTesbHOMY
cAasnuBaHuio obpasya. OcTpure 30HAA MOXHO TaKkKe MCNoMb30BaTh AN YMEHbLUEHUS TOLWMHbI 06pas3LoB.
Takoe caaBnviBaHne BO3MOXHO MOTOMY, YTO YCU/IMB Ha eAVHULLY N/oLWaan Ha O4eHb ManeHbKoi YacTuue mMo-
XeT 6bITb JOCTATOYHO BbICOKUM, flaxe Mpy yMEPEHHOM yCuamu, B cuny HebobLIONi naowaan KoHtakta. Ecam
o6pasel, 4OCTaTOUYHO XECTKUIA, €ro TOMWMHY MOXHO YMEHbLUUTb, NPUXAB €ro GOKOBOI CTOPOHOW LUBEHOIA
UrNbl, 3aKpensieHHoW B NPYTKOBbLIX TUCKax. Hebonbluas nnowaab KOHTakTa 60Kk0BOV CTOPOHbI LUBEWHOW Wbl
3HaUMTeNIbHO yBE/IMUMBAET yCuave Ha eguHuly nnowaan. rny MoXHO nepekatbiBaTb Mo 06pasLly, noayyas
TOHKYH YeLLYiKy.

AHanM3 NoMMeEpPHbIX KOMNO3UTOB 1 APYrMX MaTtepuasioB C BbICOKOI KOHLEHTpaLuein HanonHuTens me-
TOAOM MHPaKPaCHO CMeKTPOCKONUKN BO3MOXEH Noc/e caaBmBaHusa obpasua uam nyTem nosyyeHus oveHb
TOHKOrO cpe3a obpasiia c MOMOLLbI0 OCTPOro /1e3Bus. 3avacTylo HanoIHUTENb pacnpeaenseTca HepaBHoOMep-
HO, ¥ MOXHO HalTK 061acTn YACTOro NonnMepa ANs aHanu3a.

7.4.5 Mukponuponus

Mukponuponus (cMm. 7.1) — 37O elle OAMH CMOoCo6 M3yyeHWUs NOMMMEPHbIX KOMMNO3UTOB U APYrUX Bbl-
COKOHAanNoJ/IHeHHbIX Nosivmepos. MosyyeHHble Hebonblune KoNMYecTea NPOAYKTOB Nuponunsa yaobHee Bcero
aHanusmposaTb € NOMOLLbI VIK-MyKpockona. 0CO6eHHO ecnin OHW 6bl/in NOMeLLEeHbI B yrly6ieHe B CONeBOM
OKHE C MOMOLLbI MUKPOKANWANAPHON KACTK, cornacHo 6.2.6.

7.4.6 BblpaBHUBaHWE nokasaTeneil NpesomMmaeHns

ToHKas nneHka Ba3esIMHOBOro v (PTOPMPOBAHHOIO Macna Ha fepxatene obpasua Heobxoguma Ans
dhmkcaLuum NopoLLKoo6pa3HbIX 06pasL 0B, a Takke BbipaBHUBAHWSA UX NoKasaTtenei npesomaeHns. 3To cnocob-
CTBYET NPOBe/leHNI0 aHanunsa, ycTpaHsas npob/emMsbl, CBsA3aHHbIE C OTpaxeHneM. BasenmHosoe 1 htopuposaH-
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HOB Mac/o ncnonb3ylTcs B MK-cnekTpockonum ANs nofyveHns cycneHsunii Meskux 4acTul, TBepaoro obpasua,
MOCKOJ/IbKY OHU UMET HebOosbLIOoe KOMMYECTBO MO0C NOroweHns. Mpu nx nocnegosaTesisHOM UCNO/b30-
BaHUN MOXHO NOJyYMTb MOMHBIA cnekTp obpasua. OCHOBHONW yHKumel cpefbl B VIK-mykpocnekTpockonum
ABNSIETCS YMEHbLUEHNE UM YCTPaHeHne OTPaXEeHUH 0T NOBEPXHOCTH TBepAoro obpasua, KoTopble CNOoCOGHbI
NpMBOAUTL K UCKaXXEHUIO cnekTpa nornoweHus. Cpefa Takke yMeHblUaeT notepu Ha oTpaKeHue u pacceu-
BaHWe. TakuM 06pa3oM, NoBbILLAsA Ka4ecTBO CrekTpasibHbIX U3MepeHuii. MNpu Ncnonb3oBaHnn cpeg Ans Bbl-
paBHUBaHWS NokasaTtesneii npesoMaeHns Heo6xoAMMO BBEAEHNE NONPaBkn Ha UX NpucyTcTBre. MoxeT noTpe-
60BaTbCS MHTEPaKTUBHOE BblYMTaHUE cnekTpa cpefbl. MneHka Ao/mkHa 6biTb AOCTATOYHO TOHKOM, YTOObI ee
CNEeKTP NO3BO/ISAN NPOBECTU KaYeCTBEHHOe BbluMTaHne. O61acTy CNekTpoB, B KOTOPbIX MHTEHCUBHOCTL NOI0C
NorsoWweHnsa cpeapl nNpesbiaeT 1. He MOryT CUMTaTbCA HaAeXHbIMU MOCe CNeKTPasibHOro BblYUTaHUS.

7.4.7 MukpotoMupoBaHune

MukpoTOMUpoOBaH/e nNpeacTaBnseT Co60i BbINOTHEHNE TOHKMX CPE30B NPY NOMOLLY CneLnasibHbIX Npu-
cnoco6neHnii — MUKPOTOMOB, COCTOSILLMX U3 CPeACTB NepeMelleHns obpasya 0THOCUTENbHO HOXa ANsa cpe-
3aHus TOHKOro cnosi Matepuana. Obpasel, MOXHO BO3BpallaTb Ha MeCTo 1 MOBTOPATb npouecc. na onTuye-
CKOVi CneKTpocKonun 06bIYHO MCMOMb3YTCA cpesbl ToswmMHol oT 0.5 Ao 20.0 MkM. Takasa TonwuHa obpasua
nogxoant n ana MK-cnektpockonuu.

HecmoTpsa Ha BO3MOXHOCTb HENOCPEACTBEHHOTO pa3pe3aHns obpasuos, yalle obpasLbl BO BpemMs pas-
pesaHua cukcupytoT. MNpegnoyTuTeNbHbIM MaTepuasiom matpuubl ans WK-cnekrpockonuu siBnsetca napa-
dovHOBbIV BOCK. BOCK XOpOLIO pexeTca W Nerko yganseTcs ¢ NOMOLLbI Tennoro kcunona. OH XMMU4Yecku
CX0X C Ba3e/IMHOBLIM Mac/iOM M MO3TOMY CO3faeT MUHUMasIbHble nomexu npu MK-cnektpockonuun. BmecTo
napacMHOBOro Bocka MOXeT MPUMEHATLCS P-MMHEHOBBIN BOCK. K ApyrMm pacnpocTpaHeHHbIM MaTpuuam oT-
HOCATCA akpuoBble U 3MOKCUAHbIE CMOJIbl. VX CNOXHO yAanuTb Nocne paspesaHus, N OHN MOTYT Bbi3biBaTb
CrneKTpasibHble NMOMeXxu, No3TOMy He pekoMeHAylTCA A5 npoBefeHnsa VIK-cnektpockonun. Bo3MoXHOCTL 3a-
JIMBKM NONVMEPHOW CMONOoI onpefenseTcs pasMepom U NopucTocTbio 06pa3uos. Mpu Beibope MaTepuana
3a/IMBKN HEOOXOAVMMO NPOSABASATL OCTOPOXHOCTb, MOCKOMbKY 3TV MaTepuanbl MOryT UsMeHuTb obpasel, B3a-
MMOZENCTBYSA C HUM. PAcTBOPUB WM 3arpsa3HuB obpasel,. [pyroi cnocob dmkcaunm obpasua 3akivaeTcs B
NPUMEHEHUN TOHKOTO CaMOHECYLLEro MOSIMMEPHOTO MaTepuana, KOTopblii NpM HEOBXOAVMOCTN MOXHO NErko
CHATb Nnocne 3aBepLlleHns MUKPOTOMUPOBAHUA.

7.4.8 NccnepoBaHne guxponsma

WMK-Munkpockon, 060pyj0BaHHbI NONSIPU3ATOPOM, MOXET UCMO/b30BATLCA A1 U3YHEHUS AUXPONYECKUX
CBOICTB MaTepuasioB.

7.4.9 NHdpakpacHas MUKPOCNEKTPOCKONNA OTpaxeHus

7.4.9.1 MHorue o6pasupl, Heyf06Hble 4518 aHanu3a c nomolbio VK-mukpockona metogom npomnycka-
HWA. MOTYT 6bITb NPOAHA/IM3NPOBaHbLI B PEXME 0TpakeHMsl. ITO yA06HbI CNOCo6 perncTpaumm cnekTpos 06-
pasLoB. TO/ILUMHA KOTOPbIX HE NO3BOISAET NOYyYNTb KAYECTBEHHbIX CMIEKTPOB MPOMNYCKaHUsA, UM HaXOAALWNXCA
Ha Henpo3payHoil noanoxke. ATOT MeToA He TpebyeT NPO6ONOArOTOBKN U ABNSETCA HepaspyLLatoLLuMm.

7.4.9.2 B 3aBUCMMOCTM OT TMMa NOBEPXHOCTW aHann3npyemoro obpasua 411 noayvyeHus CnekTpoB uc-
Nonb3ylTCA pasnNunyHble TUNbl CNEKTPOCKONWM oTpaxeHns. Ecnn obpasel, npeacTaBnseTt co60i TOHKYH0 NeH-
Ky Ha oTpaxalolieii NoBepXHOCTW, NPUMeEHSAeTCS MH(pakpacHas CNeKTPOCKONWSA OTPaKeHWUS-MNOr/OWeHs.
[Jpyrve Tinbl 06pasuUoB aHanM3npyT MetTogamMn AN dy3HOro M 3epkasbHOro OTPaxeHus.

7.4.9.3 VNK-CcNneKkTpocKonua oTpaKeHUs-NnornoweHns MoXeT NPUMEHATLCA ANA aHannsa naeHoK ToNAWwm-
Holi Npu6Au3nTensHo ot 0.2 o 20.0 MKM. HaHECEHHbIX Ha OTpaXalLLy NoBepXHOCTb. VHdpakpacHoe nsny-
YeHne NpoxoauT yepes obpasel, ABaxAbl, NOCKONbKY OHO MPOXOAMT Yepes obpasel, oTpaxaeTcs Ha NoBepx-
HOCTW pasfena v Bo3BpallaeTcsi 06paTHO BAOMb ONTUYECKOl ocu. PakTMyeckoe paccTosiHue, KOTopoe Jyy
npeofosieBaeT, NPOXoAa Yepes obpasel,, 3aBMCUT OT MCNOJb3YEMOro 06bEKTBA MUKPOCKONA, HO OHO 6onee
yeMm B [iBa pasa npesblllaeT TONLWMHY 06pasua, Tak kak /iyd poKycupyeTca Ha oTpaxaroleli NoBepXHOCTU.
®OHOBBI CNEKTP PErUCTPUPYIOT C UCMO/Ib30BAHWEM YMCTO 061aCTV OTPaXatoLLeil MOBEPXHOCTU UK. NPU He-
06X0ANMOCTH, 3TA/IOHHOTO 3epkana. K obpasuam, aHannsmpyembiM 3TUM METOAO0M, OTHOCATCS MOKPLITUSA Ha
mMeTanmyecknx 6aHkax AN HaMUTKOB, NOKPLITUA Ha MaTepuanax c BbICOKMMY Nokasatensamu npenoMaeHus,
Hanpumep, KPEMHWIA, U TOHKME NAIEHKM CMA30K Ha MeTasnax.

7.4.9.4 Matepuanbl C NA0OCKOW WAM GnecTsWed MNOBEPXHOCTbD MOryT OTpaxaTb [AOCTaTO4YHO
VIK-n3nyyenuns Ons nonyyeHns CrekTpoB B pexume oTpakeHus. K TUNUYHbIM npumepam OTHOCATCS nosvMMe-
pbl {NNE€HKW, rpaHynbl 1 NUTbIe UAW 3KCTPYAUPOBaAHHbIE AeTanun), 3arpsasHAoLmMe BelecTBa Ha 3/1eKTPOHHbIX
KOMMOHEeHTax 1 TBepble MmaTtepuasbl, Takne kak 3ybbl, MuHepasnbl U Kpackn. MeTtoa anddy3HOro oTpaxeHus
no3BO/IAET NosyyaTb CNEKTPbl HEPOBHbIX HA BUA, NOBEPXHOCTEN.
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7.4.9.5 B feicTBMTENBHOCTM MOJSTyYaeMblii CNEKTP OTPAXEHUS YacTo COAEepPXUT B cebe ABe COCTaB/s-
oLve: 3epkanbHoe oTpaXeHne OT nepegHeil NoBepxHoCcTU M Anddy3Hoe oTpaxeHue. PakTnyeckoe COOT-
HOLLEHME 3TWX COCTaB/ALWMNX 3aBUCUT OT HEPOBHOCTW MOBEPXHOCTU; AN dy3HOE OTPaXeHne NposiBiseTcs
Hanbosiee CUIbHO, KOorAa pacCTosHNE MeXAYy HEPOBHOCTAMM COOTBETCTBYET A/IMHE BOMHbI VIK-n3nyyeHuns. Kak
cnepcteue, HabnogaeMoe COOTHOLLEHNE 3ePKasTIbHOTO U AN dy3HOro OTpaXKeHNs MOXeT MEeHATLCS No BCeMy
CrekTpy.

7.4.9.6 TnybuHa NPOHWUKHOBEHUSI NPU OTPaXKEHUW OT NepefHeli NOBEPXHOCTU OYeHb Mana u 6amska K
rnybuHe aHanusa metogom HIMBO. CnekTpbl, NONyYeHHble OTpaXeHneM OT nepefHeli NoBepxHOCTW, ByayT
3HaUMTENbHO OTINYaTLCA OT CNEKTPOB, NOYYEHHbIX CNEKTPOCKONMel NponyCcKaHus, Unn CNekTpoB 06 beMHbIX
06pa3uoB. AhekTnBHaA rnybrHa NPOHVKHOBEHMWS 3aBUCUT OT [/IMHbI BOSIHbI M yBENYMBAETCA NO Mepe yBe-
NMYeHNa ANVHbI BONHbI. B fononHeHne K aToMy hu3nyeckoMy SBMIEHNI0, CNeKTP Matepuasna MoryT U3MeHsTb
1 gpyrve usmyeckme v XMMmMYeckme npoLecchbl, Takme Kak OKMC/IeHNe MOBEPXHOCTU, 3arpsa3HeHue nosBepx-
HOCTU UAW MUrpaums nnacTudmnKaTopos UM APpYrMx Npucagok K nOBEPXHOCTU.

7.4.97 CnekTpbl OTpaXeHUs OT nepefHeli NOBEPXHOCTU (OCOGEHHO CMEKTPbl OT CUIbHOOTPaKAIOLLMNX
NOBEPXHOCTEeN) 06bIYHO XapakTepu3yTCA NCKaXeHUAMU NONocC, TakuMn Kak CABWM, UHBEPCUS UK acuMme-
Tpua nonoc. 3T addekTbl 06YCNOBAEHbI NOTOWEHNEM ANINEKTPUYECKOTO MaTepuana, ConpoBOXAatoLWw M-
CA M3MeHeHVeM nokasaTens nNpesoMaeHns matepuana npu aToi yactote. Habnogaemblii CnekTp cBA3aH C
n\ ABNSALENCA KOMMNIEKCHOW yHKUUMel, BkIovarLlwein koahuuneHT NOrfoWweHs K 1 nokasaTesb npe-
nomnexHnsa n

n'=n +ik. (@H)]

B cnyyae ¢ UncTbIM 3epKasbHbIM OTPaXEeHNEM 18 pacyeTa BeLLeCTBEHHON 1 MHUMOI YacTeli 3Toi KOM-
NAEeKCHOW (OYHKLMM MOXHO MCMo/b30BaTh nNpeobpasoBaHne Kpamepca-KpoHura. TOM cambiM MOXHO NOsy-
YUTb YneHbl, OTHOCALLMECS K CMEKTPY NOrNOWEHNs 1 nokasaTenio NpesioMIeHns B 3aBUCUMOCTM OT 4acTOTbl.
KomnbloTepHoe nporpamMmHoe obecneyeHne 415 BbINOIHEHNA 3TUX pacyeToB NOCTaBNSAETCA U3roTOBUTENAMU
n3MepuTenbHbIX NPUOGOPOB 1N KOMMaHMAMU-paspaboTUMKamMmy NPOrpaMMHOro obecneyeHus.

7.4.2.8 Ona nnnoctpaymm 370l B3aMMOCBSI3M Ha PUCYHKe 1 nokasaH CNeKTp MUKPOOTpaXeHus obpas-
La nonmmeTuimMeTakpunarta, B NPOLEeHTax OTPaxXeHus, B CPaBHEHUMN C 3TA/IOHHLIM 30/10TbIM 3epkasom. IToT
CMeKTp BK/OYAET COCTaBNALME OTPAXEHUS OT 3a4Heli (BHYTPEHHe) NnoBepxXHOCTM 06pasua, a Takke oTpa-
XeHUs OT nepefHei (BHeLLHel) noBepxHocTn. OTpaxeHue OT 3a4Heli NOBEPXHOCTW npegnonaraeT ABOViHOe
NPOXOXAEHNE N3Ny4yeHns yepes obpasel, No3TOMy CNEKTP BKAYaeT B cebs HeKoTopble Npu3Haku norno-
LLeHns BHYTPK o6pasua. BblumcneHHbli KOMNOHEHT N (BKOYaloLWMiA nokasateib NpesoMIeHns) nokasaH Ha
pUCYHKe 2. a KOMMNOHEHT K (BK/TH0YaloLuiA CNEKTP NOrMOWEeHUs) — Ha puUcyHke 3. V13-3a oTpaxkeHust oT BTOpoii
NMOBEPXHOCTU 3KCMEPUMEHT He NO3BONSAET MOYUYUTb KOIMYECTBEHHO BEPHbIE CNEKTPbI 1 1 JI. TN KOMMNOHEH-
Tbl MOFYT WCMOMb30BATLCA A1 KAYeCTBEHHOro aHann3a, OAHaKO MpW WX KO/IMYECTBEHHON MHTepnpeTauumn
Heo6XoAVMMO NPOSIBNAATb OCTOPOXHOCTb. 3HAYEHUS N1 HA PUCYHKe 2 npumepHO Ha 50 % npeBbiwalT BepHoe
3HauYeHue nokasatens npesoMaeHus.

7.4.10 TpocTpaHCTBEHHOE KapTupoBaHue

HekoTopble cucTembl WHpPaKpacHoi MWKPOCKOMMM BKIKOYAKT KOMMbIOTEPHOE YhpasrieHue npej-
METHbIM CTO/INKOM MWKpOCKOMNa. Takoe KOMMbIOTEPHOE yMNpasBfieHNe MOXHO UCMOMb30BaTb A5 NOMydYeHUs
mMaccmBa MHPaKpacHbIX CMeKTPOB, PErMcTpupyembiX B 3aBUCUMMOCTM OT NOMoXeHus obpasua B obnactu,
onpeaensemMoi nepemMelleHneM NpegmMeTHOro CToNnka. ATOT MaccuB AaHHbIX MOXET COCTOATb U3 CNEeKTPOB,
NOJTyYEHHbIX BLAOMb NPSMONA NNMHUUN («/IMHEHAs KapTa») WK ANs1 CETKA X — V.

MepemelleHne nNpegmMeTHOro CTo/MKa YnpaBniseTcs KOMMbIOTEPOM, WCMOMb3YOLWWMM YCTaHOBOYHbIN
haiin, cosgaHHblli nonb3oBatesieM. JTOT halin ByaeT BkAoUYaTh B ceba pasmep Lara mexgy Toukamu Bbl-
60pKM 1 06LMe pasmepbl KApTUPYEMON NMHUM MK 061acT. KOMNbIOTEPHBIV aHanM3 maccmBa AaHHbIX MOX-
HO 1CMosb30BaTh AN U3BMEYEeHNUA UHopMaLun 0 pacnpefeneHn XMMUYecknx yHKLNOHaIbHbIX rpynmn no
KapTMpyemMoi 06/1acTn NyTeM M3MepPeHUst NoroWeHNs BbIGPAHHOM YacTOThl UM YAaCTOT B MacCuMBE CMEKTPOB.
O6paboTaHHas MHopmauns MOXeT 3aTeM UCNOb30BaTLCA A1 aHan3a pacnpefeneHns KOHKPETHOro nuka
WM NUKOB B 3aBMCKMMOCTMN OT MOJIOXEHUS B KapTVpPyeMoi obnactu. 3Ta KOMMNbOTEPHAA BU3yanm3auus nme-
€T BUA KOHTYPHOW KapTbl, OCHOBAHHOI Ha Hell CMeKTPO30HaNIbHON KapTbl, KapTbl MHTEHCUBHOCTU UAW TpeX-
MEpHOI BM3yanusaumm MaccuBa faHHblX. [POCTPaHCTBEHHOE paspeLlueHue, Nosiydyaemoe B KOMMbITEPHbIX
n306paxkeHnsax, 3aBUCUT OT pasmepa Lara, hakTMyeckoro n3MeHeHvs CBONCTB obpasua B kapTupyemoi 06-
NacTn 1 NPOCTPAHCTBEHHOMO paspeLLeHmns aHan3npyemoin 06n1acTu, 3agaBaeMoro anepTypHon guadparmoit
(anadparmamu) Myukpockona. Heob6xoAMMo NOAYEPKHYTb, YTO MPWU UCNOJIb30BAHUN HEGO/bLUMX anepTypPHbIX
Avadhparm peanbHoe NPOCTPaHCTBEHHOE pa3pelleHune byAeT 3aBuceTb OT BOMIHOBOro yucna (cm. 7.4.1).
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OTpaxeHue, %

PucyHok 1— Hab6noaaemblii CNEKTP MAKPOOTPAXEHUS NOIMMETUIMETaKp/AaTa Npy UCNob30BaHNN
B KayecTBe CrekTpa CpaBHEHUA CNekTpa 3TasloHHOro 30/10TOr0 3epkana

PucyHok 2 — BellecTBeHHas 4yacTb (/1), NoslyvyeHHas B pesynbraTe npeobpasosaHusa Kpamepca-KpoHura
ANA cnekTpa MUKPOOTpaXeHUa nonuMeTunmerakpuiara
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PuvicyHok 3 — MHUMast yacTb (K), MosydeHHasi B pesyribtare npeobpasoBaHiist Kpamepca-KpoHura
[J151 CNEeKTpa MUKPOOTP3KEHNS NONMMETUIMETaKpUIara

Pa3HOBMAHOCTBIO 3KCNEPYMEHTa CNEKTPasIbHOro KapTpoBaHUs ABNSETCS Hanpas/ieHue nyya obpasua
Ha (hOKasIbHYI M/I0OCKOCTb MaccuBa, COCTOALWEro U3 MarepuasnoB JeTekTopa, Takux Kak aHTUMouug UHaus
(InSb) nnn KPT. Ana nonyvyeHuss o4HOrO «M306paxeHnsi» obpasel, 06/1yyatoT OfHOW Unn psagoM ANIUH BOSH,
npu 3TOM BbINOMHAETCA 60/blIAs YacTb TOrO, YTO ONUCAHO AN KapTMPOBaHus, HO 6e3 hn3nMyeckoro nepeme-
LeHns obpasua 1 cbopa faHHbIX 418 OTAeNbHbIX Touek o6pasua. CpaBHMTENbLHO 6oMbLias o6n1acTb obpasya
(o1 0.5 go 2,0 Mm) BM3yanu3npyeTcsa 3a 04HO 06/1yYeHne AeTekTopa, Npu 3TOM NPOCTPaHCTBEHHOE paspelle-
Hue obpasLia onpefenseTca paccTosHUEM MeXAy YyBCTBUTE/IbHbIMU 31IEMEHTaMW B MAcCUBE 1 ONTUYECKUMUN
XapakTepuctukamu nsMepuTenbHol annapartypbl.

7.4.11 MunKpocCneKTpockonusa BHYTPEHHEro oTpaxeHusa

B VIK-MunKpockonax MOXeT UCNOo/b30BaTbCA ONTUKA, peasim3ylolias USMEPEHUA B pPeXxnmMe BHYTPeHHe-
ro oTpaxeHus. ocne nonyyeHns nogxopsuiero POHOBOro crnekrpa anemeHt HIMBO BCcTynaeT B KOHTaKT C
06pasLomM, NO3BONAS PErMCTPUPOBATL CMEKTP BHYTPEHHEro OTPaKeHUsi OT MOBEPXHOCTU HeOGOMbLUOW nno-
waan. AHanusnpyemas ob6nacTb onpefenserca reoMmeTpuyeckumu napametpamu anemeHTta HMBO. TouHee
KOHTaKTuUpytoLeli ¢ HUM o06nacTblo obpasua. K pacnpocTtpaHeHHbIM MaTepuanam Ana anemertos HMBO oT-
HOCATCA ceneHug uuHka (ZnSe). anmas, repmaHuii n KpemHuii. Anmas n ZnSe obecneunBaroT orpaHnyeHHoe
BU3yasnbHOe HabnogeHne aHanusnpyemoi o6nact yepes anemeHT HIMBO. a KpemMHUEBbIE U repMaHieBble
06beKTUBLI He o6ecneynBatoT BU3yaslbHOTO HabnAeHUs N TpebyoT 60/bliell BHUMATENbHOCTU NPU No3nLu-
oHupoBaHuun. Kpuctann HIMBO nerko nospeAuTb, NO3TOMY €ro HEO6X0AUMO Nepuoanyeckn NPoBepsATb Mog
ONTUYECKUM yBennyeHnem. Kpome Toro, Hebonblune pasmepsbl anemeHta HMBO MoOryT npuBecTu K BbICOKOMY
[aB/IeHNI0 Ha aHaNn3npyemyt 061acTb U BO3MOXHbBIM U3MEHEHUAM XMMUYECKNX U/MNn n3nyeckmx CBOWCTB
obpasua. Takke BO3MOXHa Murpaums matepvana obpasua Ha anemeHT HMBO. Bo n3bexaHne B3aMMHOI0O
3arpsisHeHnss 1 nospexaeHns kpuctanna HMBO Heo6xoAMMO MPOBOAMTL €ro nepuoguyecknii ocmotp. Ans
onpegeneHns 3arpssHeHns anemernTa HMNBO MOXHO Takxe CpaBHUTb OLHOMYYEBOI CMeKTp B OTCyTCTBME 06-
pa3uya ¢ npegblaywnuM oHOBLIM CNEkTpoM. Takasd npolegypa nomoraeT npefoTBpaTuTb NepeHoc O4HOro
o6pasua Ha gpyroit npu ncnonsb3oBaHum Metoga HMBO.

7.4.12 MUKPOCNEKTPOCKONUA ManoyrioBoro 3epKasibHOro oTpaxeHus

HekoTopble cucTemMbl MHhpakpacHbIX MUKPOCKOMNOB OCHALLA0TCS 06 bEeKTBAMU Masioyr0BOro 3epkasb-
Horo oTpaxeHus (70°).

Takoii 06BEeKTUB MOXHO MCNOMb30BaTh A1 PerucTpaummn CnekTpoB HebonbLIMX 061acTell OTpaxaroLymx
NMOBEPXHOCTEN, UTO MOXET Oka3aTbCA NPefnoyYTUTENIbHbIM N0 CPaBHEHWIO C METOAOM OTPaXKEHUS, ONUCAHHbIM
B 7.4.9. CnefilyeT OTMETUTb, YTO Masblil Yron nafgeHnst NpMBOAMT K 3M/IMNTUYECKOV hopme aHanu3upyemoii
obnactu, NoaToMy onpefenieHne peanbHON 061acTU aHam3a MOXeT Bbi3blBaTb 3aTPyAHEHNUS.
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FOCT P 57939—2017

MpunoxexHune JA
(cnpaBo4HoE)

OpUrnHanbHbI TEKCT MOANMDULNPOBAHHbBIX CTPYKTYPHbIX 91€MEHTOB
npuMeHeHHoro ctaHgapta ACTM

JAL
11.6.10 OCTPOKOHEYHbIE BO/Ib)PaMOBbIE UT/bI
OCTpOKOHEYHbIE BOMb(PAMOBbLIE WUI/bl O4EeHb NOME3Hbl A1 U3BNEYeHNs 1 06paboTkM MUKPOCKONMYeckux obpas-

uoB Ans MK-mukpockonuu. BonbpamMoBble MUKPO3OHAbI MOXHO MPUOGPECTH Yy HECKONIbKUX MOCTABLUUKOB. V3roToBUTH
UNU NOBTOPHO 3aTOYUTb Takue MUKPO30OHAbI OTHOCUTENIBHO HECNOXHO. Bonbthpamosas npoBosioka kanmépa npumepHo
22 BCTaBNSI€TCA B NPYTKOBblE TUCKW. 115 NPOCTOTHI UCMNONb30BAHNSA 3TV NPYTKOBbIE TUCKW HE [O/IKHbI NPEBbLIWATL AIMHY
0KO0/10 6 AIMOB, Npu 3TOM 5 AOIAIMOB — 3T0. BEPOATHO, HaWyYLWMA pa3mep Ans 60/bWNHCTBA Nosb3oBaTesnei. Bonb-
thpamoBble Mrnbl 3aTaunBaOTCA NyTEM XMMUYECKOTO MU 3NEKTPOAUTUHECKOTO TPaBeHUS.

MpumeyaHune — M3meHeHUs CBA3aHbl C NpuUBeAeHNEM nokasatenei k MeTpM‘-{eCKOI\/‘I cucteme n3mepexusa (13
AAMOB B CM), a TaKkke ¢ Heo6Xo0AUMOCTbI0 YyKasaHuna BMecTo Kanmﬁpa AnameTpa NpPpoBOJ/IOKM B MKM.
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FOCT P 57939—2017

Mpunoxexne Ab
(cnpaBouHOE)

OpUTMHaNbHbIW TEKCT HEBK/TIOUYEHHbIX CTPYKTYPHbIX 3/1IEMEHTOB NpUMEHeHHoro ctaHaapta ACTM

061
11 NHdhpakpacHas MuUKpocKkonus

MpumevyaHune 8 — K HaMMeEHOBaAHWAM, MCMO/b3YyEMbIM B OTHOLIEHUM 3TOr0 MeToja, OTHOCUTCA onTUYeckas
MNK-munkpocnekTpockonus. MK-mukpocnektpomeTpusa u mukpo VK. MHdpakpacHas ynbTpaMukpocnekTpoMmeTpus (Wam ynb-
TPaMWUKPOCNEKTPOCKONMUS) — 3TO CnelnanbHblii MeTod, B KOTOPOM o6pasel, hU3nHeckn 3aKpblBaeTCs HKe A pakLMoH-
Horo npegena (MeHee 20 MKM).

MpumevyaHne — VcknoyeHne npumeyaHusa CBA3aHO C TEM. YTO AaHHbIE TEPMUHbI HEe NpUMeHsATCA B PO.

152

11.15 MUKPOCNEKTPOCKONUA ManoyriioBOro 3epkasibHOro oTpaxeHus

MpumeuyaHue 11 — Takoil 06bLEKTUB MHOT4A HA3bIBAOT 06LEKTUBOM Yr/la CKOMbXEHUA, XOTA NOHATHE «yrna
CKONbXEHUA» 06bIYHO NMPUMEHAETCA K yrnam He meHee 85°.

MpumeyaHne — VcknoyeHne npuMmeyaHusa CBA3aHO C TEM. YTO laHHble TEPMUHbI HE NMPUMEHSATCA B PP.
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FOCT P 57939—2017

Mpunoxexue 1B
(cnpaBo4HoE)

ConocTtaBneHne CTPYKTYpbl HAcTOALWEro cTaHAapTa co CTPYKTypoii
NPUMeHeHHOro B Hem ctaHgapta ACTM

Ta6nunua [AB.1

CTpyKTypa HacTosiero ctaHjapra CTpykTypa ctaHgapta ACTM 0334- 01(2013)
Paspen Moppasgen MyHKT Paspnen Moapasgen MyHKT
— — 1 1.1—19 —
2 — — 2 21 —
3 31 — 3 3.1—3.2 —
— — — 4* — —
4 4.1—4.38 — 5 5.1—5.4 —
5.1 — — — —
5 5.2—5.11 — 5 5.6 5.6.1—5.6.13
5.12 — — — —
6.1 — 55 —
° 6.2 6.2.1—6.2.8 5.7 5.7.1—-5.7.8
7.1 — > 5.8 5.8.1—5.8.3
721 5.9 —
7.2.2 6 6.1—6.2 —
7.2 7.2.3 7 7.1—7.3 —
7.2.4 8 8.1—8.3 —
7.25 9 9.1 —
7.3 — 10 10.1 —
7.4.1 11.1—115 —
7.4.2 11.6.1—11.6.9
7 7.4.3 e 11.6.10—11.6.11
7.4.4 11.7 11.7.1—11.75
7.4.5 11.8 —
74 7.4.6 1 11.9 —
7.4.7 11.10 11.10.1—11.10.2
7.4.8 1111 —
7.4.9 11.12 11.12.1—11.12.8
7.4.10 11.13 —
7.4.11 11.14 —
7.4.12 11.15 11.15.1—11.15.2
— — — 12* 121 —
A —
MpunoxeHne f: MpunoxexHne N
ar —

« JaHHblil pasgen (nogpasgesn, NyHKT) UCKII0YEH, T. K. ero MOMIOXKEHNs pas3MeLleHbl B ApYrux pasfgenax Hactos-
Lero craHgapra.
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FOCT P 57939—2017

Mpunoxexnue A
(cnpaBouHOE)

CsefleHnsa 0 COOTBETCTBUMN CChINTOYHbIX HALMOHAIbHbLIX Y MEXToCcyapCTBEHHbIX CTaHAaPTOB
ctaHgaptam ACTM, NCnonb30BaHHbIM B KAYECTBE CCbIJIOYHbIX B MPUMEHEHHOM cTaHfapTe ACTM

Tab6bnunya Arl

O603HavyeHne CCbIIOYHOI HauuoHane, CTteneHb

O603HaYeHne N HaMMeHoBaHue CCchiIoYHOro ctaHgapta ACTM
HOI. MeXrocy/apCTBEHHOro cTaHjapTa co0TBETCTBUA

FOCT 27176—86 NEQ ACTM E131 «MonekynapHasa cnektpockonusa. TepMUHONOrnsa»
FOCT P 57941 MOD ACTM E1252 «CTaHfapTHas npakTtuka oblux MeToAoB Mosy-
YeHUs1 MHpaKpacHbIX CNEeKTPOB /1 KAYeCTBEHHOrO aHannsa»
FOCT P 57988 MOD ACTM E2105 «CTaHgapTHas obuwas metogmka TepMorpasmme-
Tpuyeckoro aHanunsa (TF'A). COBMELEHHOro ¢ MHGpakpacHbIM
aHanunsom (TFA"VIK)»
MpumeyaHue — B HacTosLeli Tabnuue CNonb3oBaHbl cneaytoLive ycnoBHble 0603Ha4YeHNs CTeneHn co-

OTBETCTBUA CTaHAapPTOB:
- MOD — mopaudunumposaHHblie CTaHAapThl;
- NEQ — HeakBMBa/NIeHTHble CTaHAapThl.

YOK 678.01:536.468:006.354 OKC 13.220.40

KntoueBble cnosa: KOMNO3UTbI MOSIMMEpPHbIE, I/IHCbpaKpaCHaﬂ CnekTpockonua, 06u_|,1/|e npuHUKUNbI, MUKPOaHa-
nns

b3 1—2018/20

Pepaktop A.A. KabaHoB
TexHuuecknit pegaktop B.H. MNpycakoBa
Koppektop O.B. /laszapeBsa
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